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e ¢ Skips Grassed Waterways 

Strong, close-growing stalks of grass and a solid network of 
roots in a broad, shallow channel protect soil from washing, 
pay their way in hay crops. You can disk full-speed across 
them without cutting the sod, without stopping or slowing 


down, when you use a Case Power-Control disk harrow 
which angles and straightens on-the-go. 
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Contour 
This modern orchardist can cross the vegetative buffer strips f 
in the contoured rows without cutting and without stopping. g 
Also, his Case Power-Control disk harrow has no long levers a 
sticking up to catch in overhanging limbs. It angles and i 
straightens on power from the turning of its own blades, all y 4 
at the pull of a trip-rope from the tractor seat. eo 


BASE os SS 
e ep 


Rae ee BoE RS 


SS eS 


e « Leaves Headl 


A pull of the trip-rope and you turn at the end with gangs 
straight—no digging or piling of dirt. It lightens the turning 
load on the tractor, makes steering easier. The Case Power- 
Control harrow has no complicated hook-up—just an ordi- 
nary drawbar hitch and a trip-rope. It is built both single and 
tandem, in several sizes. Postal card will bring you free folder. 
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IT’S EASIER TO MOVE 


Pivooc, Hog Houses 


Sanitation is one of the most important 
factors in successful hog raising. 


Raising pigs on pasture is a well-established 
system of hog management which makes it 
easier to keep them in clean surroundings and 
gives the low-cost gains of grass feeding. 


Farrowing at the barn lot, moving the sow 
and litter with their portable house to a clean 
spot in verdant pasture, changing their loca- 
tion one or twice during the growing season, 
and returning hogs and shelter to the barn lot 
for a concentrated feeding-out period does 
require special attention to the equipment, 
however. The house must be easily cleaned, 
light and warm to give the young pigs a good 
start. It must be sturdy and durable to with- 
stand the strains developed in moving over 
rough ground. It must be light-weight to 
facilitate moving. It must be designed to 
provide a warm nest for the young pigs and 
a cool, well-ventilated shelter for the heavier 
feeder pigs. And, finally, it must be econom- 
ical both in first cost and in the annual 


housing charge based on its years of service- 
ability. 


It is necessary for the equipment through 
its labor-saving features, its durability and 
low cost to balance such inconvenience as 
arises from the task of feeding and watering 
the animals at some distance from the barn- 
yard. It is especially important that the house 
be easy to move; otherwise the farmer will 
often penalize himself with the additional 
problems of scattered houses and the unsan- 
itary conditions resulting from keeping animals 
on unclean ground. 


The three-pen plywood hog house illustrated 
(Midwest Plan No. 72609) has been designed 
to meet these requirements. It provides clean, 
comfortable shelter for pigs of all ages. Hous- 
ing for three litters can be moved in one 
operation. It is easy to move because of its 
light weight—1500 pounds as compared to 
2400 pounds for similar houses built of other 
materials. Structural tests prove it to be 
capable of rough handling without damage. 


The initial cost is approximately the same 
as for similar houses using other sheathing 
materials, but the added length of productive 
life due to its structural superiority results 
in appreciably lower animal housing costs. 


Plywood offers a number of very definite 
advantages over other sheathing materials for 
this type of construction. Large, light-weight 
and easily fabricated panels facilitate con- 
struction. Plywood has thermal insulation val- 
ue, and is warm to the touch. 


Its equalized strength properties, freedom 
from splitting when nailed or in service and 
resistance to puncture simplify construction 
and give greater structural value. The large 
sheets eliminate joints which allow wind to 
blow through so a plywood house is warmer in 
windy weather. Nailed to the framing, ply- 
wood panels provide greater strength and 
stiffness than in any other conventional 
sheathing; gluing and nailing more than 
doubles its initial structural contributions. 


Other plywood equipment items may be 
readily built to complement the movable hog 
house in achieving the greatest success with 
the pasture system of hog management. Such 
items include electric pig brooders, a sled for 
moving the sow and litter to the field, port- 
able self feeders, feed carts, small portable 


grain bins, portable hog wallow and a portable 
sun shade. 


BRIEF SPECIFICATIONS 


SIZE: 
Overall 8 x 19. Three pens each 
17 6 x 8. 
FRAMING: 
Skids 4” x 4” spaced 4 o.c. Floor 
» and BO : e fa BY joists 4 x + mt gl x 4" — oA 
ra ES a eae P ternated and spaced 2’ o.c. Studs an 
-ha i aes Seabee = =a rafters 2” x 4” spaced 2’ 0. c. No 
y : diagonal bracing required due to rigid- 
Use, : Perspective mn ft hog house in — by plywood sheathing. 
: pasture. movable plywoo -pen : " 
q hog house and other inexpensive equip- aaa tac Douglas fir ply- 
mast of viywend constrection is a WALLS: 
q large part of the answer to labor- A“ ‘. 
saving in the sanitary pasturing system Ya » eel Douglas fir ply- 
of hog management. wood. 


OOF: 
3g” EXTERIOR-type Douglas Fir ply- 
wood. 

ASSEMBLY: 
Nailing with 6d galvanized nails 
spaced 6” o.c. at panel edges and 12” 
0.c. at intermediate points is adequate. 
Gluing and nailing gives ultimate 
Structural strength and rigidity. Use 
moisture-resistant casein or urea for- 
maldehyde resin glue. (Insoluble re- 
sorcinal formaldehyde resin adhesives 
to set at 70°F will be available post- 


war). 

PAINTING: 

Two or three coats standard mixed 
i Bir: exterior paint on walls and roof. Use 
_ BY THESE "C “GRADE TRADE-MARKS” roa double usual amount of linseed oi! in 
a Seat sie prime coat. Light color desirable to 
reflect sun’s heat. Floor may be given 
two coats asphalt paint with sand 
sprinkled into last coat. 


DOUGLAS FIR PLYWOOD 
ASSOCIATION 


Tacoma 2, Washington 


SPECIFY DOUGLAS FIR PLYWOOD 


: Douglas | Fir Plywood 


. m.: B® WALLBOARD PLNPANEL DERA 9 
“ j at , t 3 2 Oo. F. P. A ‘TRADE MARE REG. Uv. 5. PAT. OFF, 7 
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EDITORIAL 


Rational Design and Research 


RITICAL evaluation must come, of course, only from 

his professional peers, but we venture the guess that 
James L. Strahan’s paper, published as the leading article 
in these pages, will stand as a landmark not only in his own 
consistently constructive career but in the advance of farm 
building design. As he himself is first to point out, specific 
values proposed will be revised as underlying data are more 
accurately and more completely determined. But at least he 
has provided a pattern for rational procedure to supple- 
ment, if not to supersede, the empirical approach. 

Readers will recall the appearance in these pages, from 
time to time in recent years, of other papers on rational de- 
sign, notably in the realm of agricultural water manage- 
meit. They may have bored and bewildered many of us 
with their unfamiliar concepts and mathematical niceties. 
But they are the building blocks which bring advancement 
to our profession and blessings both to agriculture and to 
the America which looks to the farm not only for food and 
fiber but for markets and men. 

In all fields, as Mr. Strahan points out for his own, 
rational design must await availability of basic data derived 
from research. Much of it must come from pure science 
and from branches of engineering other than our own. 
Nevertheless, we should be leaders, not leaners. We should 
be so aggressive in research that in the clearinghouse of 
technology we shall lend at least as much as we borrow. 
Only thus, as pointed out by Dr. Trullinger elsewhere on 
this page, will the profession of agricultural engineering 
hold high place among kindred professions. 

Research and rational design are of especial need in 
farm structures. When technical transition was slow, and 
even now in the case of short-lived equipment, the empiri- 
cal methods of experience and observation were and may 
be fairly adequate. But in the case of buildings, replace- 
ment cannot well take the place of research. Only rational 
design can create with confidence structures to suit swiftly 
changing conditions and demands. 


Education for Research 


ce E NOW know that research was the deciding 
factor in the war on both sides of the world. We 
did more and better research than the enemy, and we did it 
first. It is now disturbingly clear that the enemy was not 
far behind us,”’ says Past-President R. W. Trullinger of the 
American Society of Agricultural Engineers in a letter writ- 
ten to the Society's secretary and relayed to the membership. 
“I have never been fully satisfied that agricultural en- 
ginecrs have taken full advantage of opportunities offered 
them to engage in research. I realize that they frequently 
had little encouragement to enter research . . . however, I 
believe that the ultimate limiting factor has been inadequate 
education in the technical, physical, and biological sciences. 
Many a young agricultural engineer has come to me with a 
burning desire to get into research, but with no great 
stomach for the task of acquiring the additional knowledge 
of science required.” 
Dr. Trullinger’s message, which we cannot quote in full 
here. was inspired by thoughts of agricultural engineers re- 
turning from the armed services, especially the large num- 


ber of recent or impending graduates who for the most part 
have only a bachelor’s degree and as a rule are hardly quali- 
fied to become leaders in research. He suggests that the 
Society as such might properly direct the attention of such 
young engineers to the desirability of further education for 
the opportunities that abound in the realm of research. 
Certainly, he urges, members as individuals should use their 
influence to that end. 

Touching on the deluge of “‘science-revealing stories 
(mostly wrong) about the atomic theory” detonated by the 
atomic bomb he asks why agricultural engineers should not 
delve into the agricultural possibilities of the atomic and 
other theories. Why not, indeed? To explore every source 
and every application of every kind of energy to the bio- 
logical processes of agriculture is the obvious business of 
agricultural engineering research. It is time to take a larger 
part in ‘'world-startling” developments. 


Remember the Reichsbanknote 


OR what he calls its “great moral lesson’’ a member of 

the American Society of Agricultural Engineers pre- 
seives and on occasion exhibits a relic of the German infla- 
tion of the early 1920's, Reichsbanknote C-04106747 in the 
denomination of 100,000 marks. He brings it to our atten- 
t.on as a warning of what, in greater or less degree, will 
occur here if the current campaign for a 30 per cent rise 
in the wage level should be successful, followed as it needs 
must by comparable rise in the price level. 


Protests by partisans and mild rebukes by advocates of 


professional isolationism to the contrary notwithstanding, 


it becomes increasingly difficult to ignore the impact of 
politics and other social phenomena on our profession and 
the agriculture which it serves. We may blind our eyes to 
the palpable proposition that a general rise of 30 per cent 
in wages and prices is a discount of 23 per cent in pur- 
chasing power of every war bond bought and held, every 
payment of insurance benefits, every deferred payment de- 
fined in dollars. Infliction of fraud on the general public 
may be none of our professional business. 

When, however, we see the $1000 war bond earmarked 
for a tractor able to buy only $770 worth of power, $5000 
patiently saved for farmstead modernization marked down 
to $3850 worth of buildings, and so on with all the farm 
funds patriotically withheld from spending during the 
dearths of war, we doubt it our duty to be blind and dumb. 
Our farmers and our profession have waited too long for 
them to acquiesce by silence in a policy of appeasement 
that cuts 23 per cent from their planned improvements. 

Though not a question of the hour, it is equally true 
that deflation is a fraud on the taxpayer and a discount in 
the earnings of agriculture, as we all remember too well. 
Indeed, an added reason for resisting inflationary forces is 
the likelihood that they eventually will bring reaction and 
deflation. For the sake of agriculture and its engineering, 
at least, the thing most to be desired is stabilization of 
prices at levels approximating those of the war period. In- 
creases in wages and in farm income are desirable, of 
course, but the way to win them is by increased productivity 
per man. Increasing output per man is the business of the 
engineer, and he has done it so well that none can rightly 
question his objection to unsound shortcuts. 
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STUBBLE-MULCH 
TILLAG 


CONSERVATION STEP 


Seon 
mo : 


Here is what Cecil H. Werneke, Caldwell, Kansas, con- 
siders a triple-duty conservation outfit. 


The 16-tooth Soil Control cultivator rips open the 
soil 8” to 10” deep —to take and store moisture. By 
leaving stubble, straw and clods on the surface it provides 
resistance to wind erosion. Pulled along the contours, 
this deep-working tool helps reduce erosion by run-off. 


It takes heavy-duty power to pull this chisel-type im- 
plement in hard soil. For example, Mr. Werneke’s experi- 
ence indicates that its draft per foot of width approximates 
400 pounds — gives a total load of about 6400 pounds — 
when worked at full depth in heavy gumbo. 


CATE 


AS A 


And beyond the saving of soil and moisture is another 
angle — cash-conservation. 


“The Diesel D4 burned only eighty cents worth of f 


fuel, tilling one twenty-six-acre field with this tool,”’ states f 


Mr. Werneke. 


“Caterpillar” Diesel Tractors provide the power and 
traction to pull heavy-duty mulch-culture tools tiie way 
they are designed and built to be pulled. In addition, 
this modern power gives the capacity, and operates with 


the economy, to put methods like this on a highly favor: | 


able competitive basis! 


CATERPILLAR TRACTOR CO. «+ PEORIA, ILLINOIS | 


DIESEL 


REO. U.S. PAT. OFF. 


ENGINES - TRACTORS - MOTOR GRADERS 
EARTHMOVING EQUIPMENT 


The discharged veteran wears this emblem 
Remember his service and honor him 


PERCENT OF HEAT IN LATENT FORM 
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_ AGRICULTURAL ENGINEERING 
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A Method for Designing Insulation and Ventilation 
for Animal Shelter Buildings 


By James L. Strahan 


FELLOW A.S.A.E. 


NSULATION for animal-shelter buildings has been ommended in practice. These sources stem primarily from 
recognized as essential for good performance of a venti- calorimetric studies at Pennsylvania State College, the Uni- 
lating system for only a comparatively short time. Prac- versity of Illinois, the University of Missouri, and others. 
tice has indicated certain empyrical standards to be reason- Some data are available on dairy cows, cattle, poultry and 
ably satisfactory but they are at best only fairly good SWIMS. — ; 
guesses. Probably the reason that rational design has not Dairy Cows. Armsby* in 1921 presented a method of 
been proposed is that available fundamental biological data Computing the heat production of dairy cows based upon a 
on heat and moisture production by livestock has not been formula involving calorimetric determination of fasting 
recognized and accepted as a valid basis for design. katabolism to which he added heat increments due to vari- 
it is the purpose of this paper to present a method for ous feed rations, of which the thermal characteristics of the 
computing the amount of insulation required for any given eal age oy pers! been determined. He has tabu- 
set of housing conditions and to indicate how this can be [ated the total heat and moisture production for various 


correlated with the design of a ventilating system. cotegosics of deity animals es Sollows: 

Before an economical and physically acceptable answer Total heat produced Moisture produced 
can be given to the question of how much heat must be pene 4 —— —— nic wan 
saved by means of insulation, it is essential to know how — 990.1b Jersey producing ied re a 
much heat is available and what job is required of it. 20 Ib milk per day 16,313 2,691.6 6,947 4,466 

There are some sources of information on heat and  00-Ib Jersey producing 
moisture production by livestock which, though admittedly 3° !b milk per day a ae he ae 


not entirely satisfactory, yet should serve the building de-  1,250-Ib Holstein producing 


| eee ; : ; ; ~ 3 i 3,284, 
signer's purpose until more data is available, particularly if perigee te iis a ee ee ee 
it is used only to set up a rational method which can be 45 jh milk per ig ” 22,372 3,691.4 9,528 6,125 


further checked against field observations before being rec- 


: The values for heat are based upon a fasting katabolism of 
ed paper was prepared expressly for AGRICULTURAL ENGI- 6 900 cal (calories) per day per 1,000 lb of live weight to 


JAMES L. STRAHAN is agricultural engineer, Flintkote Company. * Superscript numbers refer to appended references. 
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Fig. i (Left) Effect of environmental temperature on latent heat production by a steer with a full coat of hair (A) and by a sheared 

steer (C), from University of Pennsylvania data. Curve B is for 1000-Ib steers at the University of Illinois. Curves B and A check 

fairly closely. Curve D represents the assumed reaction of dairy cows @ Fig. 2 (Right) Effect of environmental temperature on heat 

and moisture production by dairy cattle: A, per cent of heat in latent form; B, sensible heat in Btu per hour produced by large cows; 

C, sensible heat in Btu per hour produced by small cows; D, grains of moisture produced per hour by large cows; E, grains of mois- 
ture produced per hour by small cows 
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which has been added heat increments derived from rations 
typical for animals producing on the stated levels. The 
values for moisture production are based on the assumption 
that 25 per cent of the total heat is in latent form. 

From Armsby’s work it might be inferred that building 
design factors for heat and moisture production can be 
considered as constants by the engineer. Other writers, 
however, bring out the significant fact that they are variable 
and depend upon environmental temperature. For instance, 
the results of experiment 186 as reported by Forbes, Bra- 
man, Kriss, et al? indicate that 24.34 per cent of total heat 
produced by a shorthorn steer was in latent form when en- 
vironmental temperature was 66 F (19 C), and that this value 
dropped to 17.44 when the environmental temperature was 
lowered to 56F (13.5C). A ten-degree reduction in tem- 
perature resulted in an increase of sensible heat of almost 
7 per cent of the total, or 10 per cent of the amount previ- 
ously available to warm the building. 

In another case, that of a steer with a full coat of hair 
reported in the same publication, the per cent of latent heat 
increased from 25.57 to 44.15 as the environmental tem- 
perature was increased from 60.6F to 70.7F. On the other 
hand, a similar animal, sheared, emitted only 17.26 per cent 
of its heat in latent form at 56.6F, this percentage rising 
to 26.46 per cent at 71F; curves A and C in Fig. 1 are 
plotted from these data. 

Mitchell and Hamilton* at the University of Illinois, 
seeking an evaluation of those factors which affect “insen- 
sible loss in body weight” found that varying environ- 
mental temperatures, ranging from 69F down to 43F, re- 
sulted in a decrease in the percentage of latent heat from 
40.5 to 17.9 in the following sequence, as shown by curve 
B, Fig. 1: 


Environmental temperature Per cent of latent heat 


69 40.5 
58 22.8 
52 19.7 
43 172 


The work was done with steers weighing approximately 
1,000 Ib whose average daily heat production was 10,473 
cal, or at the rate of 1,728 Btu per hour on not much more 
than a maintenance ration. Inasmuch as there was no state- 
ment in the report that they were sheared, it is presumed 
that they had a full coat of hair during the experiments. 


NO DIRECT CALORIMETRIC WORK ON DAIRY CATTLE 
TO DEVELOP HEAT-PRODUCTION STATEMENT 


Unfortunately, no direct calorimetric work has been 
done on dairy cattle, or at least none has been reported in 
such form as to enable the engineer to develop an ~— 
tionably acceptable heat-production statement. There does, 
however, appear to be a clue to what happens in the case 
of dairy cows in the fact that shearing has a marked effect 
on percentage of latent heat produced by steers. It seems 
reasonable to infer from this that the critical temperature 
of an animal housed under comparatively artificial condi- 
tions, as is the dairy cow, will be relatively high with a 
correspondingly low percentage of latent heat production, 
and therefore of moisture production. 

On this assumption I have drawn the latent heat curve 
D, Fig. 1, which lies at approximately the same level as 
curve C, indicating the reaction of a sheared steer, and have 
carried it through the lower ranges of environmental tem- 
perature about parallel to the lower half of curve B. In 
other words, I have assumed that the dairy cow will react 
to her environment in about the same manner as a steer 


with a full coat of hair but at a lower level of moisture 
production. 


AGRICULTURAL ENGINEERING for October 1945 


The Rational Design Problem. For design purposes the 
engineer is required to make certain assumptions if any- 
thing approaching a rational solution is to be accomplished. 
They are as follows: - 

1 Heat and moisture production must be standardized. 
It has been shown that heat production varies broadly with 
body weight and plane of nutrition, and between differ-nt 
individuals of apparently equal physical characteristics, as 
well as between different periods of time for the same 
individual. Furthermore, herds are constantly varying as to 
number, size of animals, and, to some extent, breed. \or 
design purposes average heat production values must thcre- 
fore be assumed. Assuming an average total amount of heat 
produced and knowing the manner in which latent and 
sensible heat varies, it is possible to determine both the heat 
available for warming and the amount of moisture produced 
at any given environmental (or barn) design temperative. 


It is for this purpose that the chart (Fig. 2) was con- 
structed. 


2 Ventilation is the only variable factor. After the stable 
is built there can be no change in any of those design factors 
which affect temperature control, except the one of ventila- 
tion or air change. The size and shape of the building and 
the insulation characteristics of the walls and ceiling are set. 
However, ventilation can be varied to compensate for heat 
losses under different climatic conditions, principally tem- 
perature variations. 

3 Minimum tolerable temperature is a constant factor. 
It must be assumed, for purposes of design, that stable 
temperature will remain constant at the lowest level that 
the operator will tolerate in cold weather. As heat produc- 
tion by the animal varies with environmental temperature, 
it is reasonable to depend upon the availability under the 
most adverse conditions of an amount of heat which is ap- 
propriate to that lowest tolerable temperature. Then when 
the stable temperature rises, due to moderation of the 
weather, although less sensible heat will be available, less 
will be required. More latent heat and therefore more 
moisture will be produced but at a time when more ventila- 


tion can be tolerated from the standpoint of temperature 
control. 


TWO HEAT-PRODUCTION FACTORS DESIRABLE FOR LARGE 
AND SMALL BREEDS OF DAIRY CATTLE 


4 Two heat production factors are desirable. Because 
some stables are designed for large breeds, such as Hol- 
steins and Ayrshires, while others are designed for small 
ones, such as Jerseys and Guernseys, it seems desirable to 
establish two heat factors. It is suggested that Armsby’s 
figures for total heat production be accepted until research 
discloses others to be more accurate and that the two lower 
ones and the two higher ones be averaged separately, sct- 
ting the value at the nearest 100 Btu. For small cows this 
amounts to 2,900 Btu per hr and for large ones to 3,500 
Btu per hr. 


Sensible Heat Production. The amount of sensible }:cat 
available at any given environmental temperature wil! be 
equal to the total amount produced multiplied by the dif- 
ference between 100 per cent and the percentage in latent 
form at that temperature. Curve A, Fig. 2, which is the 
same as curve D in Fig. 1, indicates that at, for instarce, 
SOF, 14 per cent of the heat is latent. Therefore, 86 pet 
cent will be sensible. As the large cows will produce an 
average of 3,500 Btu per hour, 86 per cent of this, or 3.010 
Btu, will be sensible and available at that temperature to 
warm the air in the building and compensate for con. uc- 
tion and radiation losses. In like manner 2,494 Btu wil! be 
available, 0: the average, from the small cows. Similar 
calculations for other environmental temperatures produced 
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the values from which curves B and C, Fig. 2, were plotted. 


Moisture Production. Since the latent heat of one gram 
of water vapor is 2.32 Btu, the number of grams of water 
vaporized can be determined by dividing this figure into 
amount of latent heat produced by the animals. 

At an environmental temperature of 50F, 14 per cent 
of the total heat is in latent form (curve A). As the total 
heat for large cows is 3,500 Btu, the latent heat will be 
3,500 X 0.14 = 490 Btu, and the amount of water vapor- 
ized will be 490 + 2.32 = 211.2 g (grams). This amounts 
to 211.2 X 15.432 = 3,259 grains per hour per cow. A 
similar computation for small cows produces a value of 
2,01 grains. 

Repeating these calculations for other environmental 
temperatures developed the data from which the moisture- 
production curves D and E, Fig. 2, were drawn. 


In order to obtain basic design data for a dairy stable 
from these curves, it is necessary only to assume the mini- 
mum tolerable inside temperature and select values for sen- 
sible heat and moisture appropriate to this temperature. At 
an inside temperature of 45 F, for instance, the heat value 
fo: large cows is 3,045 Btu and the moisture value is 3,026 
grains. For small cows they are, respectively, 2,523 Btu and 
2,508 grains. 


Temperature Difference. Since temperature difference is 
the determining factor in designing for insulation there 
must be a satisfactory basis for assuming or estimating beth 
inside and outside temperatures. 


Inside Temperature. In some animal-shelter buildings 
inside temperature has been physically limited by the amount 
of live weight housed. Artificial heat might be used if the 
added control of temperature thereby attained were con- 
sidered essential from a management standpoint. This is 
true of the heat-deficient centralized hog farrowing house 
where artificial heat is frequently used for early farrowing. 
It is not generally true of the poultry laying house, where 
artificial heat is seldom, if ever, used. The amount of 
natural heat in a properly designed dairy stable, however, 
is ordinarily sufficient to maintain desirable inside tempera- 
tures in the coldest weather without recourse to any artificial 
source. There appears to be no agreement upon optimum 
inside temperature, some operators being willing to toler- 
ate much lower levels than others. Thus this matter is 
largely a question of management and individual prefer- 
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ence. Therefore, because it is not significant from the stand- 
point of design procedure, no attempt will be made here 
to justify any standard. 

Outside Temperature. Outside temperature is highly 
variable as between localities and as between seasons. Fur- 
thermore, it fluctuates through wide ranges within short 
periods of time, i.e., 24 hrs. But for design purposes one 
value of outside temperature must be established in order 
to determine the temperature difference against which the 
animals in the building must be protected. Attempts to do 
this have been made principally in two different ways. The 
first, which on the surface appears most logical, is to divide 
the country into climatic zones, and to arrive at appropriate 
values by averaging data obtained from U. S. Weather 
Bureau reports over a long period of time. Kelley* in 
1924 published a zone map which delineated four zones 
numbered 1, 2, 3, and 4 from north to south on which the 
Weather Bureau reported as follows: 

Daily mean 


minimum temperature, 


Mean monthly Lowest recorded 


Zone January and February —_ temperature temperature 
1 SF 9-12F -57F 
2 17F 22F -43F 
3 27F 30F -22F 
4 -11F 


Essentially the same climatic breakdown, into four zones, 
was published by T. A. H. Miller et al° in 1945, but here 
the lines were modified slightly to give weight to daily 
hours of sunshine and average relative humidities. Miller 
states that minimum temperatures of about 40 F below the 
January average may occur once or twice a year in most of 
zones 1 and 2, whereas in zones 3 and 4 such temperatures 
are usually about 30 deg below the January average. It is 
significant to note that average temperatures within all zones 
drop at the rate of about 1F for each 400-ft rise in eleva- 
tion. 

For design purposes zonal temperature has the serious 
disadvantage of being too rigid. It is no more than an arith- 
metical average of data which varies through a wide range, 
even within a single zone. The average temperature at a 
locality along the southern edge of, for instance, zone 2 
would vary much more from that of a locality along its 
northern edge than the latter would from a locality along 
the southern edge of zone 1. Yet design for these zone 2 
locations would be controlled by the same outside design 
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Fig 3 (Left) Plan and section of typical milking stable. Area of exposure includes walls, ceiling, windows and doors ¢ Fig. 4 (Right) 
Sections of ceilings that satisfy the insulation requirements 


a 


. ++ so ees po ts a oie Coe 
- eee. cess SSeS Sk enh ae eee Om ae ies Bin é 
a a  -_i f- a gi i oes. fetes es ae Be eters See mi ane 
ee, ie a ae ¢ aa ah vai ie aie i: ae > al ee 
*; othe "sa ca i. oe ts ; see pana. ere we apace ks pat SP Meaty bP pest eae ae ‘ go) : 
FA, —e Pies a od ne . %. Te. ae BO Cae ene. . eae ee ite 
Roar ° oS er see oe So 2 Oy eee: Re ers: i a: 
seine ae Bia Rape ee ee an. a eee TT 
- vii ay wale ; . : ee: 
: 
Vee CSCC 
Oe 
any- | 
shied, 
e 
ized, 
with 
erent 
S, as 
same 
— — 
| 
, 
| A 
| ZY” |»; ratter 
: = iqht 
iin aims -_ AZIZ ood deck ~~. ' 
| ; wee We ete @ ao => jols 
Feige oe en a) tt F 7 | 
| a ! 
a Fq 
| 
| + 
| | | 
S| | 
KS) _ | 
: 4 | 
V 
oe a _—— - = - caer — Bs - - ‘ a 
ee. pias. — ee Beemer = Sd ee ee pees cease a Bie i auc Seen: 
i ae ee ee ss. i. ii via ees aes a pie ee xs me “ta a Be eoN ae | ic Pied a6 ; 5 
° See er ara atten lage a) ea ee a oR 


410 


temperature, whereas design for the zone 1 location would 
be governed by a much lower outside temperature value. 
Thus, it is conceivable that two barns close together, and 
adjacent to but on opposite sides of a zone division line, 
would carry very different insulation specifications to con- 
form to the zonal recommendations, but in reality would be 
subjected to practically the same weather conditions. Of 
course, the obvious cure for this situation is to increase the 
number of zones, a procedure which would then be subject 
to the criticism that it overcomplicates the problem. 


If, in the light of this analysis, the zone method of 
arriving at outside temperature breaks down, what can be 
offered in its place? Recommendations by the American 
Society of Heating and Ventilating Engineers® suggest a 
procedure that might be considered for use in animal- 
shelter design. The guide for 1945 states, “There are no 
hard and fast rules for selecting the outside-design tem- 
peratures to be used for a given locality or type of building 
or heating system, and the problem is to some extent a 
matter of judgment and experience’. In addition to indi- 
cating a zone chart having 6 zones (two more than Kelley's) , 
it tabulates the extreme temperatures which have been re- 
ported at individual cities over the country. Thus data of 
local significance is made available to the designer. The 
Society is compiling outside design temperatures which are 
equalled or exceeded during 971/ per cent of the hours in 
December, January, February, and March which it proposes 
to recommend for use as soon as it is completed. These 
may or may not prove to be acceptable for animal-shelter 
design. 

At this point a fundamental distinction should be noted 
between design of a building that is to be heated artificially 
and one which is to be heated, so to speak, biologically. In 
the latter the heating plant is fixed. It is limited by the 
maximum animal population of the building when in use. 
In the former the heating plant is designed to meet the re- 
quirements of the situation. Lower insulating values in the 
construction can be compensated for by increased capacity 
of, the heating plant, whereas there is a definite limit to the 
amount of stoking that can be done to a herd of cows out 
of the feed bin, or to the number that can be crowded into 
a stable. Therefore, in any given situation, it will probably 
be found desirable to select an outside design temperature 
for animal housing that is safe on the low side. 


TO DESIGN INSULATION FOR TEMPERATURE DIFFERENCES 
INSTEAD OF FOR ZONES IS RECOMMENDED 


In the light of the foregoing, the following procedure 
is suggested. Design insulation for various temperature 
differences instead of for various zones. Let the client 
select temperature values appropriate to his local conditions 
of both climate and management as he understands and 
knows them from his own experience. When designing for 
an individual client the engineer can select specific inside 
and outside design temperatures in conference with his 
client and be governed accordingly. When designing for a 
wider area, as, for instance, a state or group of states, he 
can make recommendations for a range of conditions which 
will vary in increments of 5 or 10 deg of temperature dif- 
ferences. In the accompanying discussion he can then in- 
dicate a method of adapting the recommendations to in- 
dividual requirements. This will leave the final selection 
of specifications up to the man who will use and pay for 
them. If such discussion adequately presents the functional 
limitations of the recommended specifications, the client will 
be safeguarded in his use of them. 


Having established a basis for obtaining data on heat 
and moisture production, and also what seems to be a rea- 
sonable method for tying in the factor of climate, it will 
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now be of interest to inquire whether a design method can 
be developed which will produce specifications at all con- 


sistent with presently accepted practice and observed pcr- 
formance. 


Design Procedure. 


I The determination of the proper amount of insu! .i- 
tion to use in any individual case must be preceded by a 
general plan solution of the over-all design problem. The 
height of walls, type of roof, location and size of windows 
and door must be decided. When the plan is available aid 
location of the building known it will * possible to 

II Determine the total area in square feet of exposure 
to heat loss by conduction and radiation from the building. 
Determine area of exposure per animal (A). 


III Set forth the climatic and management design fac- 
tors as follows: 


1 Minimum allowable inside temperature. Call this 
factor T. 

Maximum allowable relative humidity. 
Temperature difference, T-t or D. 


Sensible heat available per animal unit per hour at 
environmental temperature T. (Curve B or C, Fig. 2) 
5 Grains of moisture produced per animal unit per 
hour at environmental temperature T. (Curve D or 

E, Fig. 2) 

IV Compute the minimum volume of air change under 
restricted ventilation in cubic feet per hour per animal 
unit. 

V Compute the value of AC, allowable heat loss in Btu 
per degree of temperature difference per hour per animal 
unit. 

VI Compute the value of C, average heat transmission 
coefficient per square foot per hour per degree of tempera- 
ture difference. 

VII Compute the total allowable heat loss from the 


building in Btu per hour per degree of temperature dif- 
ference. 


VIII Analyze the design of the building to break down 
the total area of exposure into wall area, window area, door 
area, roof and/or ceiling area. 


Dd w nN 


IX Assign, by trial and error, appropriate transmission 
coefficients for each element of the structure, being guided 
by the following considerations: 


1 Windows will have a U value of 1.0 or 0.5 depend- 
ing upon whether or not storm sash are used. 


Doors will have a U value of 0.57, if single thick- 
ness, or 0.36, if double thickness—or other depenc'- 
ing upon construction. 

3 U value for the wall and ceiling should be enoug) 
lower than the value of C (VI above) to comper- 
sate for larger losses through windows and doors. 


X Compute the total heat loss per hour per degree for 
all elements of the structure, except the ceiling. Subtract 
this amount from the total allowable heat loss (VII above) 
and divide the difference by the area of the ceiling. The ‘c- 
sult will be the required U value of the ceiling. 


The following typical example involves a one-story 
stable to house 32 dairy cows of large breed, calling {\r 
stalls 4 ft wide. The cows face out from a central drivew.y. 
The climate is rigorous, the outside temperature dropping 
to -20F for significant lengths of time during the wintcr. 

f- 
ra- 


nN 


The inside minimum tolerable temperature is 50F, req: 
ing that insulation be adequate to protect against a tempc': 
ture difference of 70F. The design procedure is followed 
through in the same sequence of steps as is outlined above: 
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Fiy. 5 These curves were prepared by Paul D. Close, technical secretary of the Insulation Board Institute, to indicate the conditions of 


1 Plan and Section (See Fig. 3). 


II Total area of exposure - Walls side 1,092 sq ft 
Walls end 540” 

Ceiling 2,808 ””’ 

Total 4,400 "” 


Area of exposure per animal unit=4,440 + 32= 138.8 sq ft 


III Design Conditions 


Minimum allowable inside temperature, T = 50F 
Temperature difference, T—¢ or D =70F 
Maximum allowable relative humidity =75% 


Sensible heat available per hour per animal (H) = 3,010 Btu 
(Fig. 2—for large cows, environmental 

temperature 50 F) 
Grains H:O produced per hour per animal (W) = 3,259 gr 
(Large cows, environmental temperature 50 F) 


IV Minimum allowable volume of air change in cubic 
feet per animal per hour under restricted ventilation. 
W 
= % A {1] 
w 
in which V = cubic feet of air per hour per animal, restricted 
ventilation 
W = grains of moisture produced per hour per cow 
u' = difference between the grains of moisture per pound in 
outgoing air at assumed environmental temperature and 
relative humidity and the grains of moisture of incoming 
air at outside temperature and 100 per cent relative humid- 
ity (from psychrometric tables‘) 
M = cubic feet per pound of air at specified T and relative 
humidity (from psychrometric tables’) 
Substituting, 
3,259 
V= X 12.95 = 1,104 cfh per cow , 


38.2 


Assuming incoming air to be at 100 per cent relative humid- 
ity, the most unfavorable condition. and outgoing air to be 
only 75 per cent saturated, it will require at least 1,104 cu 
ft of air per hour per cow to meet the assumed ventilating 
requirements, that is, to hold relative humidity in the stable 


down to 75 per cent without reducing inside temperature 
below 50 F. 


relative humidity and resistance at which surface condensatioan will occur. 


V Value of AC. 


The heat-balance formula (H = VD/53 + ACD) pro- 
posed by the author* furnishes a method for relating the 
design of an animal shelter building to its climatic environ- 
ment and to the ventilation problem. It states that heat 
available from the animal is all lost through a combination 
of air change and conduction and radiation. An algebraic 
transformation produces the following: 


H V 
Ha. [2] 
D 33 


in which A = area of exposure per animal unit in square feet 
D = Temperature difference (same as T-¢) 
V = air change in cubic feet per hour per animal unit (mini- 
mum under restricted ventilation) 
53 = cubic feet of air raised 1F by 1 Btu of heat 
C = average heat-transmission coefficient (total heat loss per 
degree per hour + total area). 
Substituting, 
3,010 1,104 
AG = - = 22.17 
70 a> 


VI Value of C. 


The average transmission coefficient will be equal to 
AC/A = 22.17/138.8 = 0.16. 


VII The total area of exposure is 4,440 sq ft. The 
average permissible heat loss per square foot per hour per 
degree, if relative humidity is to be maintained at 75 per 
cent and temperature difference is not to exceed 70F, is 
0.16 Btu. Therefore, total permissible heat loss from stable 
will be 4,440 X 0.16 = 710.4 Btu per hour per degree. 


VIII The design calls for 3 sq ft of glass per cow and 
the use of storm sash. The doors will be built of two 
thicknesses of matched lumber with paper between. Wall 
height on the long sides is 7 ft and on the short ends it 
averages 7ft6in. Areas of the various elements of the 
design are shown in Table 1 which includes also an analysis 
of heat losses. 


Assume a trial coefficient for sidewalls (0.16) and set the 


proper coefficients for windows and doors. Compute the heat 
loss from the first three items and add them (324.56). Sub- 
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TABLE 1. DESIGN ANALYSIS 


Unit Area Cc Heat loss 
Sidewalls 1,382 16 22412 
Windows 96 50 48.00 Storm sash 
Doors 154 36 55.44 
Ceiling 2,808 137 386.70 
Total 4,440 711.26 


tract this sum from the total allowable heat loss (710.14 — 
324.56 = 385.58). The difference will represent the total 
allowable heat loss through the ceiling. By dividing the 
ceiling area into this figure, the ceiling coefficient is ob- 
tained (0.137). The walls for this building should be de- 
signed from materials which will produce heat resistance of 
at least 1/0.16 or 6.25. The ceiling’s resistance should be 
at least 7.3. The sections shown in Fig. 4 will satisfy this 
requirement. 

These both have better thermal characteristics than are 
called for, but any other combination of similar materials 
of less insulating value will have less resistance than is re- 
quired by the design. 

Condensation Control. The ventilation design calls for 
moving 1104 cu ft of air through the building per animal 
unit per hour during extremely cold weather, an amount 
sufficient to hold the relative humidity down to 75 per cent. 
The question will be raised as to whether the inside wall 
and ceiling surfaces will be warm enough to prevent con- 
densation at this humidity. This point may be checked by 
referring the data on heat resistance to the chart (Fig. 5), 
prepared by Paul D. Close, technical secretary of the Insula- 
tion Board Institute. The curves indicate maximum permis- 
sible relative humidities for any resistance and temperature 
difference. The temperature difference for which the wall 
is designed is 70 F. It is expected that relative humidity 
will rise to 75 per cent. By following the 75 relative- 
humidity line horizontally until it intersects the 70 F tem- 
perature-difference curve, and by dropping vertically from 
this intersection to the lower scale it is shown that the re- 
sistance to prevent condensation for these conditions is 5.7. 
As the resistance of the wall is 6.77 and the ceiling 8.00, 
these surfaces will be quite safe. 


VENTILATION IS THE ONE VARIABLE FACTOR WHICH 
THE OPERATOR IS ABLE TO GOVERN 


Ventilation Requirements. It has been stated that venti- 
lation is the one variable factor at the disposal of the oper- 
ator to enable him to regulate stable temperature. Step 
number IV in the computation for insulation design sets 
up the minimum allowable volume of air change in cold 
weather under restricted conditions. Obviously this will not 
be enough to take care of the needs when the weather 
moderates. It is necessary to set also the upper limits of 
air requirements in order to specify the maximum capacity 
of the ventilating system. 

When outside temperature rises to the freezing point 
it will be difficult to maintain a constant barn temperature— 
at 50 F—because it will require so much air as to cause 
drafts. Furthermore, the equipment would be more costly 
than is warranted. It is reasonable though to hold a tem- 
perature difference of 30 deg and to permit the inside tem- 
perature to rise to 60 F under such mild conditions. 

To determine how much air will be required to hold in- 
side temperature down to 60 F, a second modification of the 
basic heat-balance formula can be used. This is 


53(H — ACD) 
V = 
D 
in which V = the volume of air per cow per hour. 
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If D = 30 deg and inside temperature is 60 F, then sub::i- 
tutions in this formula may be made as follows: 


53 (2830—(22.17 X 30) 


= —__—______—— = 3824.6 cu ft per cow per hour 
30 


This amounts to 292.1 lb of dry air. Entering the stable at 
30 F and at 100 per cent relative humidity it will bring with 
it 24.01 grains of moisture per pound. Inasmuch as each 
cow will produce 3950 grains a moisture per hour at in 
environmental temperature of 60F, they will each aid 
13.5 grains to every pound of air requiring the outgoing 
air to remove 37.51 grains per pound. Inasmuch as saiu- 
rated air at 60F carries 77.21 grains per pound, the out- 
going air under these mild conditions should, theoretica ly 
be at only 37.51/77.21 = 48.5 per cent relative humic 'ty 
even under the most adverse circumstances. 

It is to be noted that the amount of air required in mild 
weather will be approximately four times the minimum 
allowable under restricted conditions. The computed thco- 
retical amounts are: restricted, 1104 cfh per cow; maxi- 
mum, 3824 cfh per cow. It should be satisfactory to specify 
a fan system with a capacity of 4000 cfh per cow that can 
be cut down when required to as low as 1000 cfh per cow. 


These computations, based upon available biological 
data and the heat-balance formula, produce results that 
check fairly closely with established practice. They indicate 
that a temperature difference of 70F is not impossible to 
maintain; in fact, it can be held with construction that is 
not at all out of line with sound economics. 

Similar computations for poultry laying houses show 
that a 50-deg temperature difference can be maintained if 
a fill insulation is used, but can not be if the house is merely 
lined on the inside with sheathing material. The method 
can also be applied to centralized hog houses, to indicate 
the amount of additional heat that may be required for any 
given insulation specifications when pigs are farrowed in 
cold winter weather. Biological data for poultry and swine 
are available in the publications listed in the following 
references as numbers 9 and 10. 
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A Portable Tung Nut Decorticator 
By I. F. Reed and R. E. Jezek 


MEMBERS A.S.A.E. 


XPERIMENTAL work with tung in the United 

States started as early as 1905 when seed were re- 

ceived from Hankow, China, and planted at Chico, 
California. Seedlings from this planting were distributed 
to various parts of the country foe testing. By 1932 ap- 
proximately 30,000 acres had been planted and commercial 
prouction of tung oil in this country may be considered 
to have started that year when two full tank cars of oil were 
shipped from Gainesville, Florida. The acreage increased 
so that by 1944 there were 200,000 acres or more of fairly 
acceptable tung orchards and in addition 75,000 to 100,000 
acres deemed not commercially acceptable due to neglect or 
haviag been planted in unsuitable locations. It has been 
estimated that this acreage produced approximately 30,400 
tons of air-dried whole fruit capable of yielding over 10,- 
000.000 Ib of tung oil having a market value of about 
$3,500,000. This quantity is only a small per cent of the 
normal annual consumption. American tung oil is generally 
superior to that imported and thus commands a premium. 
It has high specific gravity, low acidity, and excellent color, 
thus aiding in the production of extra high-grade clear 
varnishes. 

A very large part of the tung oil consumed in this 
country is used by paint and varnish manufacturers. It is 
used also in the production of linoleum, in certain insulat- 
ing compounds for the electrical industry, in the manufac- 
ture of some automobile brake linings and gaskets on steam 
installations, in compounds used in the production of wall- 
board, in the table oilcloth industry, for water-proofing 
various types of fabrics, for the production of the fine car- 


This paper was prepared expressly for AGRICULTURAL ENGI- 
NEERING. 


|. F. REED and R. E. JEZEK are, respectively, senior agricultural 
engineer and associate agricultural engineer, Bureau of Plant Indus- 
try, Soils and Agricultural Engineering, U. $. Department of Agri- 
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bon used in India ink, etc. Both natural and synthetic sub- 
stitutes have been tried but indications are that the pure 
tung oil is preferred by manufacturers. 

Thus the problem facing growers, processors, and re- 
search organizations dealing with tung is to develop methods 
and equipment that will make it possible to produce tung oil 
of high quality as an economic undertaking with available 
labor in competition with foreign oils and synthetic prod- 
ucts. The field laboratories for tung investigations of the 
Division of Fruit and Vegetable Crops and Diseases, Bureau 
of Plant Industry, Soils, and Agricultural Engineering, and 
the tung oil laboratories of the Agricultural Chemical 
Research Division, Bureau of Agricultural and Industrial 
Chemistry, are carrying on extensive research programs deal- 
ing with production of the tung fruit and extraction of the 
oil. The machinery problems in connection with gathering, 
hulling, and storing nuts are being studied at the Tillage 
Machinery Laboratory of the Divisions of Agricultural En- 
gineering, Bureau of Plant Industry, Soils, and Agricultural 
Engineering. 

The tung fruit falls from the trees over a period of six 
weeks to two months during the late fall. The common 
practice has been to allow them to lie on the ground until 
they dry out enough to _ storing without danger of 
heating. They are picked up by hand and stored in ven- 
tilated bins or sheds until dry enough for hulling and pro- 
cessing; then are put through a decorticator and separator 
unit which removes the hull and part of the shell material. 
The hulled nuts and shelled kernels are ground and the oil 
removed by an expression process. 

The labor deficiency brought on by World War II defi- 
nitely affected the tung growers of the United States. The 
handling of cover crops and the necessary tillage could be 
cared for with power equipment but harvesting is as yet 
a hand operation and requires a large amount of labor for 
(1) gathering the fruit in boxes or bags; (2) weighing, 
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Left: Fig.1 USDA portable tung nut huller developed for hulling moist tung fruit in the orchard at time of gathering © Right: The 
same huller with cylinder side plate removed to show cylinder construction and relation to concave 
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loading, hauling, and storing; (3) moving the dried fruit 
to the decorticator, and (4) spreading the hulls back onto 
the orchards for their fertilizer and mulch value. Equipment 
for gathering the tung fruit mechanically and for hulling 
the nuts in the orchard, thus reducing the material to be 
handled and stored, will help reduce labor requirements for 
the crop. Both of these problems are being studied at the 
USDA Tillage Machinery Laboratory, but this paper will be 
limited to the discussion of the decorticator or huller. The 
ultimate goal, however, is to develop a combination unit 
that gathers and hulls the crop in one operation. The hull 
material would then be left scattered more or less uniformly 
in the orchards and the nuts will be delivered to storage or 
to the mill with a minimum of labor. 

All tung-nut hullers now available are large, stationary 
units and require a large amount of power. This limits 
them to millers or farmers having a large acreage of tung 
in production. The small portable tung-nut huller shown in 
Fig. 1 was developed to make possible hulling moist tung 
fruit in the orchard at the time it is gathered. Its small size 
makes it adaptable for use by small growers. Those having 
a large acreage can either use a number of machines or can 
arrange to have large units built incorporating the princi- 
ples built into this machine. Fig. 2 shows this huller with 
side of the cylinder chamber removed. 

The whole fruits are poured into the hopper (A) and 
are carried to the cylinder unit (C) by the elevator (B). 
The action of the cylinder unit breaks the fruit into seg- 
ments and the hull loose from the nuts. This material can 
then pass through the concave and falls onto the shaker 
screen (D). Fine material passes through the front section 
of this shaker screen. The nuts and large pieces of hull are 
carried back on the shaker by chain (E) and under the 
aspirator (F). Larger holes in the shaker screen in this 
section permit the hulled nuts to fall through and be de- 
livered to the bag or other container, but the action of the 
aspirator lifts the hulls and light debris and discharges them 
through the fan exhaust. Hulled nuts are discharged from 
the spout (G) to a suitable elevator to be provided. Unhulled 
nuts that may pass through the concave are carried over the 
end of the shaker screen and are discharged into the eleva- 
tor (B) below the hopper, thus are returned to the cylinder. 


DIMENSIONS, CONSTRUCTION, AND OPERATION OF THE 
CYLINDER OF THE USDA TUNG-NUT HULLER 


The cylinder is 1114 in in diameter by 14 in long and 
is made from a piece of 10-in steel pipe covered with can- 
vas belting to build it to the desired diameter. Eight 11/,-in 
angle bars are equally spaced on the circumference. The 
near optimum cylinder speed is 130 rpm. It is mounted on 
anti-friction bearings and operates within the perforated 
screen concave. The concave is made from 14-in hammer 
mill screens having 7-in square perforations with diagonals 
of the square parallel and perpendicular to the cylinder 
shaft. The concave is spaced 11/, to 134 in from the angle 
bars on the cylinder and forms a basket surrounding 270 
deg of the cylinder circle. The action of the cylinder and 
concave is simple and not too severe on the nuts. When the 
cylinder unit is full, the rotating action of the cylinder tends 
to carry the whole fruit, nuts, hulls, etc., around with it and 
the concave tends to retard this action. This causes a roll- 
ing, milling action of one piece against another which tends 
to break the fruit into segments and the hulls off the nuts. 
The nuts, broken hulls, and small debris pass through the 
opening of the concave and fall onto the shaker unit. A 
return chute is provided so that excess nuts delivered by 
the elevator are returned to the hopper and a near con- 
stant pressure is maintained on the fruit being fed to the 


cylinder. 
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The shaker is operated through a link by an eccentric 
on the countershaft. It has 3g-in movement and vibrates 
450 to 500 strokes per minute. It is equipped with 3/16-in 
round-hole screen under the concave and 7-in round-hole 
screen under the aspirator. Two ¥g-in round rods equally 
spaced and running lengthwise to the shaker are welde.j to 
the 3/16-in section of screen. A chain with 34-in round 
cross bars spaced about 4in apart moves slowly over the 
shaker from front to rear. The purpose of this chain ind 
the round bars on the screen is to cause a relatively uniform 
distribution and movement on the screens, even though the 
huller may not be sitting level. 

The fan and aspirator are located at the rear of the 
machine with the exhaust directed upward and to the ‘car. 
A deflector can be arranged on the exhaust to distribute the 
hull material as desired. The aspirator is located over the 
portion of the vibrating screen with the 74-in diameter 
holes. It is adjusted to a height above the screen that will 
permit passage of the nuts and hulls. Air passing upv ard 
through the screen into the aspirator will pick up loose 
hulls and light debris. The clean nuts will pass through: the 
screen holes and are delivered to the bagging elevator. If 
there are some nuts with the hull left on, they cannot get 
through the screen but will pass off the end of the screen 
and into the whole fruit elevator to return again to the 
cylinder. The exhaust portion of the fan has a damper 
mounted within, which is operated by the inertia of the air 
leaving the fan counteracted on the outside by an adjustable 
spring. If the speed of the fan exceeds or falls below the 
normal operating speed, the damper arrangement tends to 
correct vacuum or suction by opening the damper if the 
speed drops and closing it if the speed is above normal. 
Thus when the speed drops, the damper opens. This offers 
less resistance to the flow of the air leaving the fan. The 
fan will tend to handle about the same amount of air even 
at the lower speed, so will create approximately the same 
vacuum in the aspirator. 


THE USDA TUNG-NUT PORTABLE HULLER IS TO BE 
EQUIPPED WITH AN ELEVATOR 


The huller shown in the accompanying figures is to be 
equipped with an elevator for handling the nuts. Any type 
arrangement can be used. Some growers have suggested 
that they would prefer a long elevator so as to load the nuts 
directly into a wagon, whereas others will use a bagging 
unit. It is suggested that this huller with its 8 to 10-hp 
engine should be mounted on a trailer so that it can be 
operated as it is towed through the orchard. The operator 
can then use his discretion as to whether to use it in that 
manner or to make a*number of sets through the orchards. 


Operation of Huller. The moisture condition of the 
fruit is of importance in the successful operation of this 
machine. If the fruit is too wet, the hull is mushy and 
sticky and the machine will plug and stop. When the ‘ruit 
is too dry, the shell on the nut is brittle and cracking be- 
comes excessive. The storage of cracked kernels is not de- 
sirable because the kernels become rancid and the quulity 
of the oil is lowered. In tests of this machine, it was ob- 
served that a moisture range of about 25 to 35 per cent 
gave the best results. 

The USDA portable huller does not need to be lev! to 
operate effectively but excessive slopes should be avoi.ied. 
The countershaft should operate at approximately 500 : pm. 
The cylinder unit should be kept full except when ; lan- 
ning to stop the machine. This insures uniform hu ling 
and a partially full cylinder unit tends to increase the :.um- 
ber of nuts cracked. The cylinder unit should be perm tted 
to run empty before stopping the machine or it will be diffi 
cult to start. Adjustment of the (Continued on page +20) 
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A: New Method of Steel Fabrication for 


Farm Building Frames 
By Stanley A. Witzel 


MEMBER A.S.A.E 


NEW system of steel fabrication has been developed 
as a part of the dairy barn research project being 
carried out cooperatively between the University of 

Wisconsin and the Carnegie-Illinois Steel Corporation. The 
de, clopment provides a new method of steel fabrication for 
all ypes of farm-building frames and may be adapted for 
eve) the shells of such structures as silos. An experimental 
site welded silo is now being constructed from flat-steel 
she.ts. Coming at a time when all competing types of 
framing materials are expensive and scarce, the quickly 
ere ted and moderately priced site-welded steel frame can 
go 1 long way in helping to meet the unprecedented de- 
mad for new farm buildings at this time. 

The development of the site-weld system was the result 
of an effort to get an addition built during wartime to the 
Wisconsin research dairy barn which is housing dairy cows 
for a study of the effect of housing environment on the 
cows. Official approval was secured for a limited amount 
of steel and the steel was located, a little here and a little 
there in warehouses throughout the ¢ountry. Fabrication 


shops were all tied up on war work. Still there was a. 


critical building to fabricate and erect at the earliest pos- 
sible date. 

After. considering the possibility of setting up a fabri- 
cation plant in a corner of the barn for drilling and bolting 
the trusses, the idea of welding up the truss on the site 
was carefully considered. The idea seemed sound, the cost 
seemed reasonable, and to satisfy the skeptics time records 
were kept and compared with two bolted trusses built for 
comparison. 

Building the Trusses. A simple framework of 2x4-in 
stakes and crosspieces carefully leveled provided the work- 
table for the fabrication of the trusses. Built to the proper 
height the welder could stand comfortably and use his cut- 
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Kehna: el z 


ba Fae ae oe owe y 
Sag MCGEE Pky 


ting flame or arc-welding equipment. The stock piles were 
located nearby with each length of steel angle piled sepa- 
rately. There was walking space all around the work table; 
in fact, since there was no solid top the welder could stand 
on the ground anywhere and weld at the level of the table 
by simply stepping over his 2x4 framework. 

The steel angles were easily laid in place against blocks 
and nails set to conform to a simple line drawing which 
the welder had to work from. Exact rivet locations or bolt 
holes were not needed and all of the time required to locate 
them according to plans was saved. The steel angles were 
easily picked up from the stock pile, placed on the table 
and arc-welded with a portable welding unit by one man. 
The trusses were even light enough so he could slide them 
off the table and stand them up after they were built. 

The time required to build 10 electric-welded roof 
trusses with a 25-ft span averaged 2 man-hours per truss, 
with one truss being built in 65 min after the operation was 
well organized. Two bolted trusses required 101/, man- 
hours per truss. An experienced welder should be able to 
weld these trusses in such a way that the full strength of 
the steel members can be developed as is the aim in riveted 
or bolted construction. 

The time required to site-fabricate bolted steel trusses as 
against the site-welded trusses demonstrates the impracti- 
bility of site-fabricating bolted trusses; however, the site 
assembling of fabricated bolted trusses is probably com- 
petitive in cost with site welding. (More research must be 
done to prove the economics of each and the proper appli- 
cation of these two methods of construction for farm build- 
ing frames.) 

Since the entire supporting framework was to be of 
steel the following time data was obtained on electric- 
welded construction: 

22 steel columns fabricated at 18 man-min per column 

6 steel door jambs fabricated at 2 man-min per jamb 

10 steel roof trusses fabricated at 2 man-hr per truss 

29 steel studs fabricated at 91/, man-min per stud. 
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A tront view of foreground structures on the University of Wisconsin dairy barn research project. The small flat-roofed building in the 
forezround is the milk house. It is built of galvanized sheet steel panels; the siding, the inside walls and ceiling sheets are load-bear- 
ing panels. The roof is built up from insulation board, roofing paper, tar, and gravel 
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Erection of the Framework. After fabricating the trusses 
and other parts of the structure they were erected and weld- 
ed in place to form a completely welded structure of rigid 
construction. Time records were kept on erection as well 
as fabrication and were as follows: 

The erection of the columns, top angles, 16-gauge studs, 
bottom angles, struts, and wind braces for the L-shaped 
building 25 by 60 ft and 25 by 48 ft by the electric site- 
weld method was 60 man-hours for the welder and 28 
man-hours for his helper, or a total of 88 man-hours. 

The time required for the erection of the 10 electric 
welded trusses and electric welding in place with one purlin 
at the top and one purlin at each bottom required 8 man- 
hours for the welder and 16 man-hours for his helpers. A 
Jim-pole and hand winch was used to lift trusses into place. 

The time required to erect and weld in place the re- 
mainder of the purlins was 8 man-hours for the welder and 
12 man-hours for his helpers. 

Once the steel framework has been erected the roof and 
sidewall covering may be of any suitable material selected 
by the owner and applied by him or his carpenter or sheet 
metal or roofing contractor. In fact, masonry may be used 
for the walls and since it would not have to carry the roof 
or wind load its construction could be as light as practical. 

The availability of many of the estimated 364,000 weld- 
ers who were working at the trade at the peak of war work 
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plus those trained in the armed services will provide trained 
man power perhaps — in numbers to the estimated 


oyed in the United States. With a 
simple set of line drawings and a small stock of light angles 
and gusset plates these welders, with the use of re ble 
electric-welding units and a gas cutting torch can fabricate 
a steel framework for any farm building. Perhaps the sim- 
ple gable-roof truss will be easiest to start on and no doubt 
wood studding and wood _ will simplify the app!ica- 
tion of many wall and roof coverings. The supporting site- 
welded steel frame offers new span widths, freedom f:om 
supporting columns and some fire protection. 


The cost of the site-welded steel frame will in part de- 
pend upon the cost of steel as compared to the cost of com- 
peting or alternate materials and in part with the cos: of 
labor for fabrication and erection. It will have to compete 
with prefabricated construction and will undoubtedly be 
found more costly for small structures often built witlout 
the benefit of a steel framework. 


427,000 me se emp 


SUMMARY 


1 Site electric welding has been found to require only 
simple line drawings which are easy to prepare and require 
a minimum amount of time for the welder to follow. Such 
drawings for standard truss spacings and various spans are 
being prepared. (Continued on page 420) 


Upper Left: This view shows the field shop and the equipment, all the shop required for fabricated site-welded steel frame structures. 
The table was built in one hour's time by a carpenter. A portable electric welder and a flame cutter are about the only additional equip- 


ment needed in addition to that used in ordinary construction. 


Upper Right: A finished site-fabricated, welded steel truss. After 


welding ten trusses, the welder was able to fabricate this truss in 65 min. These trusses are 25 ft, are placed 12 ft apart, and weigh 
293 lb © Lower Left: The welded steel framework, which was all “site-welded.”” Bolts were used to anchor the columns and studs to 
the foundation. Part of the materials used in the frame were precut and part of it side-cut from standard mill lengths. No other pre- 
fabrication had been done. It now appears that site or local shop cutting of materials may be very practical for this system of const:uc- 


tion ¢ Lower Right: Finished and painted site-welded steel frame building. Note the neat appearance of the trusses 
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Performance of Grain Bin Floors 
By E. R. Gross 


Frbticw A.S.A.E. 


HE floor of a grain bin is a vulnerable point because 

it not only supports the load but must keep the grain 

dry at the place where moisture accumulation is quite 
likely. Here it is necessary to guard against moisture from 
the earth if the bin floor rests directly upon the ground, the 
splash from dripping eaves, water running down the walls, 
the concentration of moisture within the grain mass due to 
temperature changes or insect activity, and even moisture 
from wall or roof leaks which moves downward through 
the grain and comes to rest at the floor. 

A study of floor types in bins filled with wheat was un- 
dectaken in June, 1941, at the Hutchinson, Kansas, bin site 
of the Commodity Credit Corporation in cooperation with 
the Bureau of Entomology and Plant Quarantine and the 
Kansas Agricultural Experiment Station*. The scope of 
the project rate with its progress, so that with the 
May, 1944, unloading of bins evidence had been collected 
in 30 bins representing 19 floor types, ten of which were 
tested 3 times, five twice and four only once. Tests ran 
from 12 to 35 months, a total of approximately 89 bin 
years. Number and length of tests for each floor type are 
indicated under “Years Run” in Table 2. At the conclusion 
of each test the bin was emptied to permit complete exami- 
nation and sampling of the grain in the various locations. 
Particular attention was paid to the condition of the floor 
and the grain immediately above it and to evidences of 
leakage through roof, wall, or the floor-wall joint. 

Originally 26 corrugated steel bins of 1000-bu capacity, 
14 ft in diameter by 8 ft high, were set up in pairs repre- 
senting 13 floors differing in type of construction and ma- 
terials used. At this time the number of floor types and the 
extent of replication was limited by the number of bins 
available. During the year, as bins were released from 
other studies, four bins representing two additional floor 
types were added, bringing the total to 30 bins and 15 
floor types. In April, 1943, after standing about two years, 
15 bins, one of each of the pairs, were emptied. The bins 
thus emptied were refilled and changes made in some of 
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Fig. 1 Bins used for floor investigations in the USDA studies at 

Hutchinson, Kans., were all 1000-bu galvanized steel bins. The 

concrete-block foundation shown was used with all floors, ex- 

cept in case of the bins with monolithic concrete floors and 
foundations 


the floors because the findings indicated that study beyond 
the check bin was not necessary. Thus four new floors were 
added bringing the total to 19 types. For causes not related 
to the floor one bin was removed from the project soon 
after the 1943 refilling. The remaining 29 bins were 
emptied in May, 1944. 

Weather during much of this period was unusually wet, 
as indicated in Table 1. Water frequently stood on the bin 
site, with the water level only 6 to 8in below the grain 
level. Note the heavy precipitation in April and May, 1944, 
before and during the final period when the floor examina- 
tions were made. 

The wheat used in these floor tests was from the 1940 
crop and was of uniform quality and moisture content. In- 
sects were controlled by fumigating twice annually, in Au- 
gust and October. Quality of the grain as indicated by 
grade classification was maintained satisfactorily. 

The available data include grade factors when the grain 
entered the bins, periodic average bin samples for grade, 
special samples for moisture at the floor (center, north and 
south) ; and at the time of emptying, average bin samples 
for grade and moisture samples at the floor. 


TABLE 1. PRECIPITATION AT HUTCHINSON, KANSAS 
June, 1941, to May, 1944 


1941 1942 1943 1944 40-year average 
January 0.35 0.20 0.65 0.68 
February 1.29 1.03 1.43 1.10 
March 1.65 0.81 3.49 1.51 
April 6.63 1.27 9.72 2.41 
May 1.21 3.42 5.43 4.63 
June 9.44 10.78 3.42 3.87 
July 3.64 2.90 4.30 2.95 
August 3.19 4.90 3.40 3.04 
September 3.86 8.39 2.59 3.00 
October 6.41 5.58 3:57 2.01 
November 0.82 0.77 0.15 1.61 
December 1.01 2.30 2.60 0.79 
Yearly 38.06 416.75 26.56 27.60 


Floor Types. A description of the floor types used will 
be helpful. For convenience each is given an abbreviated 
title. 


1 Steel on earth, floor-wall 
joint not caulked. A conven- 
tional steel floor placed on an 
earth fill. 

2 Steel on earth, floor-wall 
joint caulked. Same as 1, ex- 
cept the floor-wall joint was 
caulked. 

3 Steel on gravel. Same as 
2, except a gravel fill was used. 

4 Steel on tile. A conven- 
tional steel floor placed on 
hollow clay tile building blocks 
laid contiguously to form a 
platform 3in thick and ap- 
proximately circular in shape. 
The tile was so laid as to pro- 
vide air circulation beneath 
the floor through the hollow 
spaces in the tile. 

5 Steel on joists. A steel 
floor supported by 2x4-in floor 
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joists spaced 6 in o. c., set on concrete blocks, allowing 
free circulation of air beneath. 

_ 6 Perforated steel. Same as 5, except the floor 
was perforated sheet steel. 

7 Concrete on earth. A 4-in reinforced concrete 
slab cast as a unit on an earth fill with a 6-in founda- 
tion ring extending 10 in below grade; the bin walls 
rest upon the floor. 

8 Concrete, one coat asphalt. Same as 7, except 


: . Concrete, aluminum-foil overlay 
one coat of emulsified asphalt was applied to the floor dkiniheaanaialh 


surface to form a moisture barrier. 


9 Concrete, two coats of asphalt. Same as 8, ex- we - — cme 
eel on tile 


cept two coats of emulsified asphalt were used. 


10 Concrete, board overlay. Same as 7, except an _ Perforated steel 
Two-course concrete 

11 Concrete, aluminum foil, boards. Same as 10, Concrete, aluminum foil, boards 
except aluminum-foil paper was used under theboards. _ Concrete on gravel 

12 Concrete, aluminum-foil overlay. Same as 7, Concrete on tile 
except an aluminum-foil paper overlay was placed on _—_ Concrete, 2 coats asphalt emulsion 
Concrete, 1 coat asphalt emulsion 
13 Concrete on gravel. Same as 7, except the con- —_ Concrete on earth 


overlay of 1-in boards was placed on the concrete. 


the concrete floor. 


crete floor was placed on a 6-in gravel fill. 
14 Concrete, roll-roofing overlay. Same as 13, ex- 


cept an overlay of roll roofing with laps cemented was Fi8- 


placed over the concrete floor. 


15 Concrete on tile. A 4-in reinforced concrete slab 
placed on a tile block platform, as in 4, with asphalt-satu- 
rated felt between the concrete and tile. 


TABLE 2. EXTENT OF SPOILAGE IN WHEAT STORED IN STEEL 
BINS WITH DIFFERENT TYPES OF FLOORS 


Years Year Floor Other spoilage 
run emptied spoilage Amount, 


Type of Floor bu* bu Cause 
Double board 1944 None Trace w 
1943 None None 
1944 None 3.5 w 
Steel on earth, not caulked 1943 None 10.0 FW 
1944 None 8.0 FW W 
Concrete, roll-roofing overlay 1944 None None 
Steel on gravel 1944 None 0.5 Ww 
1943 None None 
1944 None 10.00 Ww 
Steel on joists 1944 None 0.25 Ww 
1943 None None 
1944 None 1.5 w 
Single board 1944 None 1.5 Ww 
1943 None None 
1944 None 0.5 w 
Concrete, aluminum-foil overlay 1943 None Trace FW 
1944 None 2.0 FW 
Roll roofing on earth 1944 None 1.5 FW WwW 


Steel on earth, caulked 1943 None None 


1944 None Trace FW 
Steel on tile 


1944 None 1.0 FW 
1943 None Trace FW 
1944 None 1.5 FW 
Perforated steel 1944 None Trace w 


1943 None None 
1944 None None 


1944 None Trace FW W 
1943 None None 


Two-course concrete 


— 
Whe ON we WN WH WH WN WHR WN Wh MON WN WHR WHR F Wh WI 


1944 None 1.5 w 
Concrete, aluminum foil, boards 1944 None Trace w 
1943 None None 
1944 None 1.5 FW W 
Concrete on gravel 1943 10.0 z FW 
1944 9.0 ? FW W 
Concrete on tile 1944 2.5 : 4 FW W 
1943 12.0 ? FW 
1944 8.0 oe FW WwW 
Concrete, two coats asphalt 1944 None 1.5 FW 
Concrete, one coat asphalt 1944 None 2.0 FW 
Concrete on earth 1943 20.0 None 
1944 10.0 5.0 FW 
Concrete board overlay 1944 1.0 1.0 FW 
1943 30.0 10.0 FW 
1944 8.0 5.0 FW 


*Spoilage figures are estimated not measured quantities. 
FW indicates floor-wall leak; W, wall leak. 


? indicates that spoilage could not be apportioned, total is given in 
floor column. 


Type of Floor 


Double board on joists 

Steel on earth, not caulked 
Concrete, roll-roofing overlay 
Steel on gravel 

Steel on joists 

Single board on joists 


Concrete board overlay 
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Per cent moisture at center of floor 
9 10 21 12 13 14 15 16 


2 Average per cent of moisture at the floor (center) by floor types 


16 Two-course concrete. Concrete floor, as in 7, ex- 
cept cast in two courses, the first course being smooth trow- 
eled and mopped with hot asphalt before placing the fin- 
ishing course. 

17 Single board. A floor of 1-in matched flooring 
placed on joists as in 5. 

18 Double board. A 1-in subfloor, building paper and 
1-in finished floor on joists as in 5. 

19 Roll roofing. One layer of roll roofing, laps cement- 
ed, placed on an earth fill. 


All floor fills were surrounded by a ring of concrete 
blocks laid without mortar and encompassed by a No. 9 
wire. The wall sheets in some instances rested upon the 
flooring material. This was true for all concrete floors, the 
roll-roofing overlay on concrete, roll roofing on earth, and 
aluminum-foil paper with and without the board overlay. 
All board overlays on concrete floors were fitted inside the 
bin walls. Caulking compound was applied to all bolts, wall 
seams and floor-wall joints during construction operations 
except as otherwise noted. The considerable number of 
leaks found indicates that the caulking was not fully etfec- 
tive, hence the suggestion under the subheading ‘‘Observa- 
tions Concerning Steel Bins” later in this paper. 


RESULTS OF THE TRIALS 


The determining factors in these investigations were 
(1) the presence of spoiled grain on the floors and (2) the 
moisture content of the grain in the 3-in layer at the floor. 
Although disturbing factors were eliminated as much as 
possible, wall and floor-wall joint leaks made it necess.ry 
to discriminate carefully. Using data from the center of ‘he 
floor only separated the effect of leaks quite satisfactor''y. 
There was no evidence that any of the few roof leaks peie- 
trated to the floor. The data on bin emptyings are recor: ed 
in Table 2 showing duration of trials, year emptied, amo: nt 
of spoiled grain and the cause of spoilage. The data on 
moisture are found in Table 3 giving the bin average, ‘he 
percentage at the floor center and the average for each floor 
type. Fig. 2 is a graphic representation of these type aver- 
ages grouped in ascending order. Fig. 3 illustrates caked 
grain found on certain floor types. 

Spoilage at the Floor. Early in the 1944 emptyings a 
characteristic difference was noted between spoilage from 
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leaks and that attributed to conditions at the floor. Floor 
spoilage, the result of excess moisture in vapor form, causes 
moldy caked grain of a gray color. Water from leaks 
usually causes rot surrounded by a firmer pack of moldy 
grain with a more definite line of demarcation. It is noted 
in Table 2 that spoilage due to the floor occurred in ten 
bins comprising all bins of four floor types: (1) concrete 
on earth, (2) concrete on gravel, (3) concrete with board 
overlay, (4) concrete on tile. None of these have a moisture 
barrier. Apparently boards furnish very uncertain protec- 
tion in this line. Concrete on tile must be considered with 
reservations on account of a construction feature which 
proved faulty, as explained later. 


High Moisture at the Floor. Fig. 2 indicates the rank- 
ing of the various floors based on average moisture contents 
in the lower 3 in of grain when the bins were emptied ; 
Table 3 gives data for the individual bins. The maximum 
sae moisture content may be taken as 13 per cent, since ex- 
perience indicates that more than 13 per cent moisture ulti- 
mately would result in spoilage. On this basis the floors may 
be divided into three groups. The first nine types had no 
bin with more than 13 per cent moisture content in the 
lower 3 in of grain, and may be considered safe. All bins 
of the last six types had 14 per cent or more moisture in 
the lower 3 in of grain and are considered unsuitable for 
grain storage. Each of the remaining types had one or more 
bins with more than 13 per cent moisture in the lower 3 in 
of grain and must be classed as doubtful. Some additional 
comment on them is in order: 

The two steel-on-tile floors unloaded in 1944 un- 
doubtedly were at a disadvantage due to tilting of the 
outside rows of tile and the heavy rains occurring just 
previous to the emptying of the bins. 

Perforated steel floors should be satisfactory in dry 
seasons. The moisture in the grain above such a floor is 
known to fluctuate. The 1944 emptyings were made fol- 
lowing a period of high precipitation. 

The average for the two-course concrete floors was 
raised above 13 per cent by one of the 1944 emptyings. 
Had there been no leakage at the floor-wall joint the con- 
dition of high moisture might not have existed. 

There is no explanation why aluminum foil paper 
with boards should not be as effective as without the 
boards. Here again the group is thrown out by one bin 
of 1944 emptying. 

Moisture samples taken in 1943_from the four types 
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Fig. 3 Caked grain on a concrete floor with board overlay. Note 

that the grain to the right of the hand did not roll freely. It is 

moldy and caked but not decayed. This condition was found on 
all concrete floors without moisture barrier 
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MOISTURE CONTENTS OF WHEAT STORED IN STEEL 


TABLE 3. 
BINS WITH DIFFERENT TYPES OF FLOORS 
AT THE FLOOR 
At emptying Type 
Average 0 to 3-in. level, % average 
Bin periodic April, May, for 1943 
average samples 1943 1944 and 1944 
Type of floor % %* ¢; 
Double board..... mae 11.10 11.6 sete, | 26 |e eee 
11.14 i ms 33; ius 
11.23 10.80 9.8 10.87 
Steel on earth, 
not caulked.......... 11.48 11.17 ileg i 
11.22 11.13 11.3 Ke 10.90 
Concrete, roll-roofing 
overlay.. ee aoe 11.1 11.10 
Steel on gravel oe 11.10 wise oe 
11.31 11.30 11.5 sarap : 
11.40 x ; 11.4 11.30 
Steel on joists............ 11.30 11.27 | ee 
12.33 oes cS We kasctvane 
11.28 11.03 13.0 11.65 
Single board 11.32 11.90 13.0 oe 
11.38 isha 10.2 ae 
11.18 11.63 ones 11.8 11.67 
Concrete, aluminum- 
foil overlay.........11.11 10.83 . 12.9 ied 
11.02 11.05 10.8 sansa 11.85 
Roll roofing 
on earth..............11.48 11.9 11.90 
Steel on earth, 
caulked....... 11.37 11.40 12.9 
11.32 11.15 11.1 12.00 
Steel on tile................11.33 11.17 : 15.5 . 
11.56 11.37 11.3 = 
11.32 sake 13.3 13.37 
Perforated steel 12.38 11.75 : 13.7 scien 
12.41 ‘ ; 12.6 ; as 
11.46 : 13.8 13.37 
Two-course concrete 11.39 11.50 12.4 en ma 
11.42 Ss , 15.4 sophet 
11.73 11.70 ; 12.4 13.40 
Concrete, aluminum 
foil, boards........11.24 11,13 12.5 abe socbens 
11.50 is nee 17.3 a 
11.59 11.37 12.1 13.97 
Concrete on gravel 11.58 11.70 14.3 : 
11.43 11.30 . 14.1 14.20 
Concrete on tile .. 11.38 11.90 . ee " 
11.24 11.20 14.5 
11.34 se 14.1 14.53 
Concrete, two coats 
asphalt..................11.54 ‘ ; sate 15.1 15.10 
Concrete, one coat 
asphalt.......... 11.46 eee 15.8 15.80 
Concrete on earth......11.42 11.75 15.8 — 
11.51 11.73 siiek 16.5 16.15 
Concrete, board 
overlay....... -...11.26 11.93 siaivias 17.¢ 
11.40 11.80 17.0 doce 
11.38 ive A 14.5 16.40 


*The periodic samples, taken with the bottom cell of a divided probe 
inserted vertically, represent a slightly higher level than the samples at 
emptying. 


just enumerated were all lower than 13 per cent, probably 
due to a drier season. 

Since the two bins with one and two coats of emulsified 
asphalt were very high in moisture at the floor, the type is 
extremely doubtful. Probably the asphalt coatings were not 
vaporproof. silts 

The type, concrete on tile, was at a definite disadvantage 
since the tile block platform was not completely covered by 
the circular floor. Hence blocks extending beyond the con- 
crete when subjected to the load were tilted toward the bin. 
Water thus collected on the asphalt-saturated felt forming 
the moisture barrier could not escape and was absorbed by 
the floor. Both spoilage and high moisture was found in 
each of the three trials. 


CONCLUSIONS 

In these investigations nine floor types proved effective 
in that no spoiled grain was found on the floors and floor 
moisture was adjudged to be within safe limits: (1) steel 
on earth, not caulked; (2) steel on earth, caulked; (3) steel 
on gravel; (4) steel on joists; (5) concrete with aluminum- 
foil overlay; (6) concrete, roll-roofing overlay; (7) single 
boards on joists; (8) double boards on joists, and (9) roll 
roofing on earth. 

Six floor types failed in that spoiled grain was found, 
or excessive moisture developed near the floor, or both con- 
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ditions prevailed: (1) concrete on earth, (2) concrete on 
gravel, (3) concrete with board overlay, (4) concrete on tile 
(5) concrete with one coat of emulsified asphalt, and (6) 
concrete with two coats of emulsified asphalt. 

Four types are uncertain in that no spoilage occurred 
but moisture was excessive in at least one trial: (1) steel 
on tile, (2) perforated steel on joists, (3) two-course 
concrete, and (4) concrete wiht aluminum-foil paper and 
board overlay. 


SOME OBSERVATIONS CONCERNING THE PERFORMANCE 
OF STEEL GRAIN BINS 


It has sometimes been assumed that the floor is the 
most vulnerable point of a grain bin. The comparatively 
large amount of spoiled grain in these bins due to leaks 
controverts this assertion. Practically every bin developed 
spoilage due to one or all of the common leaks at door 
jambs, wall and roof seams or the floor-wall joint. It must 
be assumed that an effective floor type includes a water- 
proof junction between floor and wall. The most certain 
form is a construction in which the wall sheet extends 
below the level of the floor. It is important that the floor 
be elevated enough to exclude surface water. Caulking 
between sheets during construction with a compound or 
with prefabricated gaskets, in conjunction with uniformly 
tightened bolts is the suggested remedy for wall and roof 
leaks. A tension wrench might be desirable. 

Roof clips should be designed to attach outside of the 
bin wall and be shaped to extend downward with the slope 
of the eaves rather than upward toward the apex of the 
roof. 

The steel floors were given a 4-in crown at the center 
of the bin to allow for settling of the fill and provide 
drainage toward the edge of the floor. This did not pre- 
vent spoilage in the grain and no advantage is attributed 
to the feature. 

SUMMARY 

Nineteen floor types were tested. Three general types 
of floors are effective as follows: (1) Floors supported 
on joists with free air circulation beneath, flooring ma- 
terials used being single boards, double boards with paper 
between and sheet steel, (2) sheet steel on a fill of earth 
or gravel, and (3) concrete with positive moisture barrier. 
Barriers used were roll roofing and aluminum-foil paper; 
both scuff easily. 

There is one good temporary floor, roll roofing, laps 
cemented, on an earth fill. 

Three general types failed: (1) Concrete, without 
moisture barrier, on earth or gravel fill, (2) concrete with 
a board overlay, and (3) concrete surfaced with either one 
or two coats of emulsified asphalt. 

There is insufficient data to judge finally the effective- 
ness of two types: (1) two-course concrete with an asphalt 
membrane between, and (2) concrete with an overlay of 
aluminum-foil paper and boards. 


A Tung Nut Decorticator 
(Continued from page 414) 


aspirator flaps and fan exhaust varies the tendency to lift 
hulls, nuts, etc. They can be set to take out nearly all of the 
debris without loss of more than about 1/, to 1 per cent of the 
nuts. Much of this loss is made up of immature nuts that 
have been found to be low in the percentage of oil. The 
hulls may be distributed as desired by use of a deflector. 
The capacity of whole fruit is 1,500 to 2,000 Ib per hr. 
A composite analysis of the nuts from the huller made by 
J. Howard Ellison, junior pomologist, Division of Fruit and 
Vegetable Crops and Diseases, Bureau of Plant Industry, 
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Soils; and Agricultural Engineering, gave the following 
results: 


Per cent 
Whole nuts .......... pear aas ater oe ts ag 92.25 
Eo a, ee ee 4.83 


Nuts with inner hull attached 2.00 sees 0.65 
Whole emerson. =. AS 
MRM RINE 22 a ae pia aa 0.12 
oe | re a esascincs a= (O44 
ON Se Eee ee eee .- O04 
ee Sorat eae oh. 0.08 
Des _..... ee eee ent et! | a’ 


SUMMARY 


The USDA portable tung nut huller described in this 
paper does the job effectively and efficiently. It is simpie 
in its construction and operation and can be made in sizes 
adaptable for use in large and small orchards. It cracks 
a lower percentage of the nuts than available commercial 
hullers and tests indicate that the nuts from this huller cin 
be milled effectively without recleaning. It has the follow- 
ing advantages: 

1 Hulls are removed and scattered in the orchard, thus 
saving handling, hauling, and storage space. 

2 It makes starting of milling operations possible earlicr 
as hulled nuts should dry more rapidly than whole fruit. 
This will make it possible for a mill to serve a larger acre- 
age. 

4 3 It makes it possible for each grower to hull his own 
crop and thus keep the hulls on his orchard for their mulch 
and fertilizer value. 


AuTHors’ Note: The authors wish to acknowledge the as- 
sistance and suggestions of Dr. R. S. McKinney and staff of the 
tung oil laboratories, Agricultural Chemical Research Division, 
Bureau of Agricultural and Industrial Chemistry, the work done 
by Dr. O. A. Brown, who was at the tillage machinery laboratory 
of the Bureau of Plant Industry, Soils, and Agricultural Enginecr- 
ing until March 1944, and the timely suggestions of J. W. Miller 
and A. G. Marsh of the Tillage Machinery Laboratory staff who 
helped throughout with the development and testing of the huller. 


New Method of Steel Fabrication for 
Farm Building Frames 
(Continued from page 416) 


2 Site electric welding of farm building frames can be 
done with a surprisingly small amount of labor. 

3 Small angles and other steel shapes cut to length can 
be secured direct from the steel warehouse. They are easy 
to ship and the cost is low. 

4 Farm-building designers have greater freedom in 
selecting economical spans and greater framing flexibili'y. 

5 Electric welders interested in following their trade 
can follow the concrete contractor quickly, erect the steel 
framework for farm buildings, and let the next crew apply 
wall and roof coverings. The equipment is moderate in 
cost, the work is not difficult to do, and a limited stock of 
small angles and other steel shapes will enable him to sup- 
ply within a very few days the complete electric-weld:d 
frame work for any steel building. Standard plans can be 
referred to for estimates and laying out the work. 


REFERENCES 
American Welding Society — Welding Handbook. 


Crow, Ray—Prefabricated All-Steel Units for Low-Cost Bu:id- 
ings, AGRICULTURAL ENGINEERING, January, 1939. 


Driftmier, R. H. — Steel Units in Building Construction, AGil- 
CULTURAL ENGINEERING, April, 1938. 


Waterman, A. E.— Discussion of One-Story Barns, AGRIC\ L- 
TURAL ENGINEERING, October, 1939. 


Witzel and Barrett — Dairy Cow Housing Under Study, Acst- 
CULTURAL ENGINEERING, March, 1944. 
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Some Engineering Aspects of Blanching Cut 


Fruits for Dehydration 
By R. L. Perry, G. L. Marsh, and H. J. Phaff 


M2oMBER A.S.A.E. 


hoon blanching of cut 
) fruits prior to sulfuring 
has been shown* te result in a 
dehydrated product of su- 
perior translucent appearance 
which resembles sun - dried 
fru’. The drying time is ap- 
preciably shortened by blanch- 
ing Thus a procedure for 
avo ding the sanitary hazards 
of the dry yard is available. 
Blanching requires a 
blancher and a boiler. For 
apr:cots, the continuous type 
seems to have several advan- 
tages over the cabinet or batch 


type. For fruit which is to [g.1 Bo'lcr and cabinet blancher for cut fruit dehydration 


be blanched a longer time, 
cabinet blanchers may be used. In Fig. 1, two single-car 
blancher cabinets can be seen beside the sulfur houses, be- 
yond the boiler. It is important to have the equipment 
properly built and operated, and of a size which fits in 
with the rest of the plant operations. If these points are not 
observed, the results may be poor, giving a product which 
will not meet government specifications nor find a premium 
civilian market, and the operating costs may be excessive. 

When cut fruit is at first exposed to steam at atmos- 
pheric pressure, the surface rises very rapidly in tempera- 
ture. The temperature of the center does not change at 
first, but as heat penetrates it begins to rise and soon ap- 
proaches that of the surface. In large cling peaches, the 
surface will reach 170 F (degrees Fahrenheit) in 2 min, and 
200 F in 7 min. The center will rise to 100 F in 2 min, to 
150 F in 5 min, to 170 F in 7 min, and to 200 F in 11 min. 
Typical blanching temperatures are shown in Fig. 2 from 
a test of a single-car cabinet blanching freestone peaches, 
with an ample steam supply. 

With a continuous blancher, where 
the trays of fruit are carried through a 
long steam-filled box on conveyor chains 200 
each tray of fruit receives similar treat- 


This paper, presented at the University of 
California. “Dehydration Conference for 
Grapes and Cut Fruits,’ held at Modesto, 
Calif. May 1, 1945, reports on a joint re- 
search project of the Quartermaster General's 


Office, U. S. Army, and the University of 
California. 
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R. L. Perry is a staff member of the Di- 
vision of Agricultural Engineering and G. L. 
Marsh and H. J. Phaff are staff members 
of the Division of Food Technology, Uni- 120 
versity of California. 
*’ New Methods Produce Superior Dehy- 
drated Cut Fruits,” Part I, H. J. Phaff, R. 
L. Perry and E. M. Mrak. Food Industries, 
Vol. 17, No. 2, pp. 150-153, February, 1945. 
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ment, so that once the time re- 
quired for the variety and size 
of fruit has been established, 
uniform results can be secured 
with a minimum of attention 
from the operator. 


For good performance, the 
temperature should be above 
200 F within one-fourth the 
length of the blancher from 
the feeding end. In order to 
do this, the steam distributing 
system should be arranged to 
provide the steam where it is 
needed. The tray inlet and 
discharge slots should be baf- 
fled to a minimum clearance 
to reduce the amount of air 
which enters and the amount of steam lost. If air is mixed 
with steam in the box, the temperature cannot be brought to 
212 F and the presence of air interferes with transmission 
of heat from steam to the fruit. The vent hoods at each 
end of the box should not be directly connected to the box 
lest draft through one of them draw air into the box through 
the other end. 


The steam requirement, expressed as developed boiler 
horsepower (one developed boiler horsepower is roughly 
equal to the conversion of 30 lb of water into steam per 
hour) can be found for a continuous blancher as follows: 


Pounds of fruit per hour X temperature rise of the fruit 
DBHP= 


33,500 X blancher thermal efficiency 
(as a decimal fraction) 

The temperature rise of apricots will be from about 70 F 
to 180 F, while cling peaches will be heated over 200 F. It 
is not safe to estimate continuous blancher efficiency at over 
35 per cent, although better performance 
may be secured with good baffling, air 
exclusion, and control of steam wastage. 
Thus blanching 144 trays of apricots per 
hour, with a tray load of 35 lb per tray, 
the boiler horsepower will be 


35 & 144 XK (180-70) 
33,500 X 0.35 


If there were no other load in the plant, 
this might be carried by a boiler rated at 
40 hp, developing 18 per cent more than 
its rating. However, steam is helpful for 
other operations, and a 50-hp boiler 
would be desirable. 

About 85 per cent of the heat ab- 
sorbed by the fruit is gained in the first 
half of the blancher. The area of the 
steam pipe openings should be about in 


, or 47 boiler hp. 
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Part Il, H. J. Phaff, G. L. Marsh, E. M. 
Mrak and C. D. Fisher. Food Industries, 
Vol. 17, No. 5, pp. 516-518, May, 1945. 
Part Il, H. J. Phaff, E. M. Mrak, R. L. 
Perry and C. D. Fisher. Food Industries, 
Vol. 17, No. 6, pp. 84-87, June, 1945. 
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Fig. 2 Steam and fruit temperatures in 
a single-car cabinet, blanching freestone 
peaches. 


proportion to this, and the pipes should 
be assembled in two sections, each with 
its own valve, in order to adjust the 
steam rate in each half to provide the 
desired temperature without waste of 
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steam. Some steam will of course be lost at each end of the 
box, for enough must be supplied to keep the box slightly 
above atmospheric pressure in order to sweep out air which 
tends to be carried in with the fruit. 

For convenience in proportioning the steam-pipe open- 
ings, the rate at which steam will flow through each square 


inch of drilled-hole area into the atmosphere is given in 
Table 1. 


TABLE 1. RATE OF STEAM FLOW PER SQUARE INCH 
OF ORIFICE AREA 
Equivalent 
developed boiler 


Gauge pressure, 
i horsepower 


Steam rate, 
Ib per sq in 


Ib per hr 
270 
375 
540 
630 
690 
780 
900 

1050 
1350 
1650 
1950 
2250 
2850 95 
3450 ° 115 
For a case where the boiler pressure is 40 lb per sq in, 
the pressure in the manifold might be estimated as 30 Ib 
er sq in because of a drop of 10 lb per sq in in friction 
on through line and valve. With the load calculated in the 

example given above, the area of the holes must be 47/45 

or 1.04 sqin. If 3/32-in holes are drilled (each having an 

area of 0.0069 sq in), the number needed is 1.04/0.0069, 
or 150. Of these 85 per cent, or about 125, will be needed 
in the first half of the box, and the remainder in the second 
half. 

The blancher length can be predicted from the form- 
ula given by Phaff*, as follows: 


CMY I 
EX 2 X 60 


C = capacity, pounds of fruit per hour 

W = tray width in direction of travel, in feet 
t = blanching time, in minutes 

L = tray load, in pounds of fruit 


Blancher length= 


in which 


This formula is based upon double decking of trays in the 
blancher, a practice which was found feasible in the 1944 
season when the quantity of fruit to be handled proved 
greater than was anticipated. Thus for blanching 5,000 Ib 
of cut apricots per hour, with a blanching time of 31/, min, 
a tray loading of 35 lb, with 3x6-ft trays crosswise, the 
blancher length is only 12!/ ft. On the other hand, with 
peaches at 6,000 Ib of cut fruit per hour, a blanching time 
of 12 min, and a tray loading of 45 lb, the length would 
have to be 40 ft. Obviously a blancher must be long enough 
for any commodity to be handled and should be provided 
with an adjustable-speed drive to permit changes in blanch- 
ing time. 

Where a continuous cutting table is used, it should not 
be connected directly with the blancher conveyor, or blanch- 
er time cannot be readily adjusted without disturbing the 
cutting. A short gravity-roller section should carry the trays 
from the cutting table to blancher. The floor space needed 
for a continuous blancher for fruits which take only a short 
blanch is not much of a problem, but with the slower fruits 
the space requirement has led to a consideration of cabinet 
blanchets. 

With cabinet blanchers, where the steam is turned on 
when the car of trays is placed in the cabinet, and turned 


BOILER HORSEPOWER DEMAND. 


MINUTES 


Fig. 3. Cabinet blancher steam demands 


off at a time which is found by experience to give ade- 
quate blanching for the type of cabinet, steam supply and 
variety of fruit, more careful supervision is needed. With 
fruits such as apricots and freestone peaches, overblanch- 
ing may result in serious juice loss subsequently in the 
sulfur house, and the operator must be careful with his 
timing. 

To bring the atmosphere in a cabinet instantly to a tem- 
perature above 200 F would require an impractically high 
steam rate. A reasonable rule would seem to be to bring the 
cabinet above 200 F in one-third of the blanching time. 
Thus with apricots to be blanched in 3 min the cabinet 
should be above 200 F in one minute, while with cling 
peaches to be blanched in 12 min, 200 F should be attained 
in not over 4 min. 

Because of the high initial steam rates, and the fact 
that the blancher is in use intermittently, the boiler horse- 
power cannot be estimated from the formula given for the 
continuous blancher. Observation of a limited number 
of blanchers in use during the 1944 season permits rough 
estimates of the peak demands. 

With apricots, the steam rate to accomplish the de- 
sired — heating is estimated at about 150 boiler horse- 
power for a cabinet holding a single car loaded with 24 
trays of fruit at 35 lb per tray. The steam should be cut 
off in less than three minutes, because of the unavoidable 
delay in venting the cabinet and removing the car. Since 
the steam is off until the next car is ready for blanching, 
the load on the boiler is extremely variable, and conse- 
quently it must be considerably larger than for a contin- 
uous unit to handle fruit at the same rate. In a plant 
equipped with cars which carry two stacks of 3x6-ft trays, 
the situation is even worse, for the peak load is twice as 
great. The demand on the boiler is illustrated at A and 
B in Fig. 3, for the single and double cars, respective'y. 
A plant with six tunnels, each taking a car every hout, 
would be blanching six cars per hour. This could be han- 
dled in a single cabinet, with a 7-min interval for venting, 
opening the door, removing the car, and bringing up the 
next one, and closing the door. Two single cabinets would 
be desirable. With double cars, only one double-car cib- 
inet would be required, and the operator would have a 
little more time | arene batches to move cars to (ile 
blancher and to the sulfur house, but the boiler would 
have to be larger even though the average load is 10 
greater. 

With cling peaches, for which the cabinet heating rate 
need not be so rapid, the boiler (Continued on page 424) 
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The commonly used chromium-Nickel type 


stainless steel that lines this fractionating col- 
umn possesses natural immunity to rust and 
corrosion under virtually all oxidizing-acid 
conditions. Its resistance to creep, scale or 
oxidation at high temperatures assures long 
economical operation. Built by A. ©. Smith 


THE INTERNATIONAL NICK 


AGRICULTURAL ENGINEERING for October 1945 


Corporation, Milwaukee, this column, includ- 
ing the top section, exceeds 125’ in length. 


* * ee 


International Nicke! are miners, smelters and refiners of 
Nickel, an important ingredient of the stainless steels, but 
do not produce stainless steels. 1f interested, please commu- 


nicate with established sources of supply for stainless steals. 


L COMPANY, INC. €%.%:4 S's 
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Blanching Fruits for Dehydration 
(Continued from page 422) 


demand is estimated at 60 boiler horsepower for a single 
cabinet. For a six-tunnel plant, taking a single car every 
72 min in each tunnel or five cars per hour, the demand on 
the boiler is illustrated in C, D, and E of Fig. 3. With a 
schedule of a car every 12 min, and a 12-min blanching 
time, at least two cabinets will be required. 

In Fig. 3, C depicts blancher steam use with a steam 
valve manually operated and not adjusted during the 
blanching period. However, an appreciable saving in steam 
can be made by reducing the steam rate as the fruit warms 
up. As the fruit gets hotter it does not cause the steam to 
condense so rapidly as at first, and soon steam begins to 
blow through crevices at the door and the vents. With a 
temperature controller (direct-acting steam regulator) the 
steam rate will be about as shown at E. When a controller 
is not available, it would seem desirable to adjust the steam 
rate once during each blanch, as illustrated at D. For 
double-car cabinets, the demands are similarly illustrated 
in F, G, and H. Again, the steam demand is twice as 
great as with single-car cabinets, while the average load is 
about the same. 

In order to simplify manual adjustment of the steam 
rate during blanching, a by-pass around the main valve can 
be provided, with another small valve and orifice which 
can be drilled by trial to provide a steam rate which will 
finish the blanch. Since the pressure in the manifold will 
be very low at the reduced steam rate, the data in Table 1 
can be used to estimate the orifice size. For example, for 
20 boiler horsepower at 100 lb per sq in gage pressure, the 
area of the hole would be 20/115, or 0.175 sqin. This is 
given by a 7/16-in drilled hole. A three-way valve would 
be even simpler that the two-valve arrangement suggested 
above. 

With these provisions for manual adjustment of steam 
rate, it is advisable to have the valves for the cabinets con- 
veniently located, to provide a clock for the operator, and 
to make up time indicators for each cabinet. These should 
be made with three adjustable hands which can be locked 
together. When the first hand is set at the time the steam 
is turned on, the second indicates the time which is found 
by trial to be correct for reducing steam flow, and the third 
the time steam is to be turned off. The intermediate hand 
is not essential with an alert operator who will note when 
steam is blowing from under the door. 

Cabinets have been built of hollow tile, concrete, and 
plywood or galvanized-iron-lined framing. An appreciable 
steam economy can be effected by insulating the galvanized 


Fig.4 Single-car cabinet blancher 
pipes at back of cabinet and on door 


showing steam distribution 
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iron box with two inches of glass wool or rock woo!. A 
large vent, possibly two square feet in area, should be pro- 
vided in the ceiling for each single stack of trays. The vent 
should be closed with a cover conveniently operated by a 
control near the steam valve. The blancher door should 
operate freely, and it need not be very tight at the bot:om, 
since air must be displaced when steam is admitted. Sot- 
tom vents which cannot be readily closed are undesir.ble, 
for since cabinets are usually installed outdoors, preva:ling 
winds may sweep air into the box and give erratic blanch- 
ing. The floor of the cabinet should pitch to drain. 

With the customary branched-pipe steam-distributing 
manifold, it is desirable to have the car carried into the 
cabinet on a transfer truck, so that pipes permancatly 
mounted on the sidewalls can deliver steam readily to the 
fruit through the open tray sides. Where the car is rolled 
in directly, the closed sides of the trays are next to the 
walls. This has led to the building of hinged manitolds 
(Fig. 4), either attached to swinging doors or independ- 
ently mounted. One proposed design contemplates the use 
of a steam header with only a few openings, placed at the 
ceiling, with baffle plates under each opening to prevent 
direct impingement of a large stream of steam upon the 
top trays, and to direct the steam toward the sidewalls. 
With this arrangement the car could be rolled directly into 
the box without a transfer truck. The baffle plates are es- 
sential, for the steam may reach a velocity of 1500 fps as 
it emerges from the pipe, and a large stream at this ve- 
locity would injure the adjacent fruit, or blow it from 
the tray. 


Device for Handling Bales 
To THE Epiror: 


WAS interested in the discussions on handling baled 
I hay in AGRICULTURAL ENGINEERING for May and June. 

Probably a good contrast in the scale of the operation 
can be found in Montgomery County, Virginia. I am en- 
closing a rough drawing of a device for lifting bales from 
the ground to the bed of either truck or wagon. You 
will notice that it is composed of three small pieces of 
timber mounted on the Ferguson tractor (1940-44 model). 

The farmer who originated the device told me that 
he could lift two bales over the head of a man standing 
on a truck loaded with baled hay. 

It seems to me that this is only one of the many jobs 
for which a tractor equipped with hydraulic equipment may 
be used. PHELPS WALKER 
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Toma 
with new ideas 
about power 


Have you ever stopped to think what Tommy 
—and the other farm boys who’ll be returning 
from service—are going to do to the farm ma- 
chinery business? 


Take Tommy, for instance. He’s back home 


| with a lot of new ideas—about living—about 


farming—and about power. 


A man doesn’t spend years fighting and sweat- 
ing out a war without promising himself he’s go- 
ing to have things easier afterwards. 


Hedoesn’t spend months and yearssurrounded 


| by the most modern fighting machines without 


getting new ideas about power. 
And Tommy hasn’t. 
He knows that in farming—as in fighting— 


| power and reliable performance count. Where 
| power and performance counted in fighting, he 


saw gasoline engines doing the job. And he prob- 
ably knew that they were high compression en- 
gines to get the most power—and the most work 
or distance—out of a gallon of fuel. 


Tommy knows that in the modern farm trac- 


| tor he can get the reliable performance and con- 


venience of gasoline plus the extra power and 
economy of high compression. 


Tommy has this modern farm power available 


| today because agricultural engineers brought the 
| high compression engine to the tractor over 10 
} years ago. The job for agricultural engineers now 


is to keep pace with Tommy’s future—to give him 
still better high compression tractors to take full 
advantage of the improved gasoline fuels now 


| available. 


ee 


ETHYL CORPORATION 
Agricultural Division 
Chrysler Building, New York 17, N. Y. 


Manufacturer of antiknock fluid used by oil companies to improve gasoline 
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TOMMY WANTS — 

A HIGH COMPRESSION TRACTOR 
because: 
GASOLINE-Starts quickly in all weather— 

idles without stalling. 

Saves time and trouble—speeds work— 
shortens warm-ups. 

Saves oil—reduces changes; eliminates 
bother of two fuels. 
A HIGH COMPRESSION TRACTOR—Squeezes 
more work from each gallon of gasoline. 

Works more acres each day; gets work 
done on time. 


Gets more power from an engine of any 
given size. 
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Catalogs are not immediate- 
ly available but individual 
selection will be made to fit 
your requireroeats on request: 


FRENCH & HECHT, INC. p 
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A.S.A.E. Fall Meeting 


| ie? LIEU of its usual fall meeting, which was cancelled for 1945 
just prior to the lifting of the government ban on conventions, 
the American Society of Agricultural Engineers will hold a one -day 
meeting in the Tower Ball Room of the Stevens Hotel, Chicago, 
on Friday, December 7. 

The primary purpose of the meeting is to focus special attention 
on the more urgent problems or questions confronting the agricul. 
tural engineering profession. In addition to a keynote talk by the 
Society’s President, J. Dewey Long, director of education and 
market research, Douglas Fir Plywood Association, a select group 
of speakers is being invited by the Meetings Committee to discuss 
the different phases of the agricultural engineering field represented 
by the Society’s Power and Machinery Division, Rural Electric 
Division, Farm Structures Division, Soil and Water Division, and 
College Division. 

Members of the Society are invited to offer suggestions «s to 
topics and speakers for the program. In addition to the speakers 
selected, there will be opportunity for the presentation of prepared 
contributions by other members, especially those unable to attend 
the meeting. It is especially requested that such contributions be 
prepared and submitted well in advance of the meeting, in order 
that proper time and place may be provided for their inclusion on 
the program. Advance notice that such contributions are under 
preparation, as well as suggestions for program topics and speakers, 
should be mailed to the Society’s headquarters office at St. Joseph, 
Michigan, from where they will be referred to the proper members 
of the Meetings Committee for consideration. 

Meetings of the Council and Cabinet of the Society will be held 
on the day previous to the general meeting, and a dinner meeting 
of the Chicago Section will be held on the evening of December 7, 
the program of which will be devoted exclusively to the su bject 
“Engineering Chore Jobs on the Farm.” 


North Atlantic Section Meeting 


HE North Atlantic Section of the American Society of Agri- 

cultural Engineers will hold its 1945 meeting at the Roosevelt 
Hotel in New York City on November 12, 13, and 14. The first 
two days of the meeting will be devoted exclusively to general 
sessions, while the third day, November 14, will be given over to 
concurrent round-table programs built around the four major sub- 
jects of power and machinery, rural electrification, farm structures, 
and soil and water conservation and management. 

An important consideration in connection with this meeting is 
the matter of hotel reservations for out-of-town members and 
friends of the Society. The Roosevelt Hotel will accept reservations 
for Sunday, Monday, and Tuesday nights — November 11, 12, and 

13 — but the hotel warns that when reservations received have 
taken up all the available single rooms, it reserves the right to 
place two persons in a room. In view of this, it is recommended 
that those attending the meeting arrange wherever possible for two 
persons to occupy a twin-bed room. 

Following are the speakers who have thus far accepted places 
on the program and the subjects of their talks: 

Mrs. Nancy K. Masterman of the college of home economics at 
Cornell University will speak on the subject * ‘Equipment and Serv- 
ices for Home Processors of Frozen Foods,” which will be followed 
by W. A. Ramsey of the Cooperative GLE. Supplies, Inc., who 
will talk on the interest of his organization in quick freezing of 
food products. 

George W. Kable, editor of ‘Electricity on the Farm,” wil! pre- 
sent the subject of poultry house ventilation by means of electric 
fans, and C. N. Turner, project director of the New York State 
Rural Electrification Council, will speak on new developments in 
the handling and storage of the hay crop. 

Three speakers have been engaged to discuss the subject of 
handling manure. Dawson G. Womeldorff, agricultural engineer 
for the Public Service Company of Northern Illinois, will taik on 
manure loaders and barn cleaners. Howard S. Herzog of the Cen- 
tral Engineering Company will discuss mechanical barn cle nets, 
and Paul J. Newton, treasurer and general manager of Hertzler & 
Zook Company and consultant of New Holland Machine Cor pany, 
will talk on the hydraulic manure loader. 

R. C. Archer of the International Harvester Company wii! preé- 
sent the subject of “packaged power” for small farms, and k. W. 
Anderson, research engineer of Deere and Company, will discuss 
the subject of hydraulic controls for farm implements. 

Dr. W. V. Lambert, assistant administrator, Agricultur:! Re- 
search Administration, U. S. Department of Agriculture, wl] ad- 
dress the meeting on what the USDA research program for the next 
year will contain of particular interest to agricultural engineers. 
In concluding his talk Dr. Lambert (Continued on page 428) 


AGRICULTURAL ENGINEERING for October /945 


eT 


os 7 era RS eS ge RN ee, AT Nag a hm Rei Sk : ea ee ee i: Pa sc! 

+ fo en BE cae ice Acc BL. 4, As IR oe, To a -. sahe rote yb fi 5 eee = oo. ds oe 
ees eh ae i ee eo % a span ae Ens Ke ’ = ao ie: 

ems RE eater nears ce Pee a Es no iad re Seite 

“eal a 8 Se ae RS ce RR TE oS aia a ie ee ee Soe Pek 

Oe aaa pee ee mmm een NE Re ee ee Pee | Bo Oe eee! ee rs? coef. (ies Peo f 

ad ou : 
) pe 
eee ce a .. Cs iS 
‘ps Satie Tee a aie * Fs fe % 4 ‘i 2 
a ye op 4 (US | 
Bees i. eee ay } a) 4 

: if arose = < i . = 

re se aa ae. 2 ae AA SS wa i , . 3 
"he eee ae 4 ‘ ee 2) 4 1% a Se ie 4 ; a | 1st i 
eae cask i a Ate A i-~ BR « 
nae am, ‘ oe en oo ey XE - SS a Set | =o 

Bonen . ; Se pat. = 57 il oa ee” a Ya 2 ire ~ — > 

Rat ay 4 Ret aie ~ a oe of eee i: 
Ber at cl is ' , natal S a g ° Sea — 
5 BEG _— , Oo ——s aft = 
Sts ath ee git —=_ a> gen Bi. ud a Fe 
2 Face ie : Oo ee aS a % 
meee ae pi $ ." i = 
ee aes N a a . : : ae 
oki wee aa ee oe : . 
i hi hie — sere es 4 3 
ae al i= . om, ‘ 4 
et ees *y F; eS 3 — 5 
a = eT of th C+ dete, oe 
as * 7 4 ‘ aS 
ee eat ie he it. > ae ma = 

Wie aaa _.. > 
0S foe Freencc echt We ei 
pea gs 3 a. “A _-_ = 
ane : Wk. Whitin. +f wae” | (fe | es 
ag Tes. \.  aammeul N E \V/ 4 71f a “a g 
aa ~ er . P j i Mat. 
tad 4 ee — € f H - 2 

ae oa Or A a eN df eS ae a 
J a _—_ \* <Z ~*~ sa fs oe 
a »/ & sei) a © 
PaO Lis ai & a ae i oe.) 
Sy — |. Ry 3p 1 acd = 
a Pa - - i by e. « a Ri 
AS eae a i ‘BY ae 
ee oe x ; . 
eo ae BN eli ae i 7 

ier F 
| 
cei: 2 
aie as & | 

se oe ee ] 
o = 
ae alae J 
apes rd Sy ee a 
om i ree | 
soe = eo > oe ee Se i 
gee pea “ g 
gett Peake e Vs és ] 

; See =" Me f« ee — 
re Se or > S it ee » 
Sake, a ae a aes = > a ; 
ee 4 ge +a Cad = MS 2° 4 
Peco ‘ [=] ff P — a, : 
ae ef Ry Cc € 
Tee eg ~ . 4 Be Bis, * Geos 

e ett ' \ A ‘~ D Nt. vy Se fe 
ieee . , »y DISCS ro oe ie 
peeps... se ‘ ~ Smee a LL G ay i 

ie te ’ Me. % > = Ss g XN ro) 7 pes ai u *t : 
“Seal ya bos oe af : ’ ; eo o ‘ 

ces “eae | 6CLLCOCKING Bae 
sand as . se , . en aE - 
ener oe / Vs Se Ps, AS \ 

a Tl (ms ge aah , tim ~~ oS 

NS 7 s i 4 E Se oF? _ 4, > BY ‘ 
ay : oe 7 i d x m* SES ‘a ee Wee ey 4 N cay 4 
Cae & . § : Aw 

a aa a : awWws | 
ee Bo | Se Le; F 

Me is ANG - 43) f i 
a b ius PL Ue 
Boke ke SS om : 
eas Fae es eee. : S aon - ) ‘ \ 

S eeages | ty Ge a ' NAB SS 
ae ef AS AF SED 2s 2 ey 7B 
alg Ly 
‘6a ae 4 
i | 
‘ i la ‘ % 

Been 4 ‘ 

Ca; one ~~ 
eee ee q : 5 Y, Al ef & bd € ¥,Y, A 2 
Zh Ade Che 1 
Bee Sot — sian nee ie aoa ei i j 
a ea q — ” ae = . e ee . , ." , . ae oe Ai. s ee \ . Ps 
ihe er ——— eee ne #3 hi ieee tt ae : 
od — ~~. ee ne <% ae | | ff 
ree ats Wig a es. oa = 3 as . é = 
1 Re of = Rees ye, cae ¥ Sie : , . . 
dima oF fs fae 5 Sa 23 ee yr ie = ] 
eae © ie \ 2a - ia ' Tee i 
ae Ua ss a 4 a. 3 CC ae » ee ee e 
oo) P/N, ome ONS Aer ee 
ef: an SS a ae fe eae = ae es. 
po area . Be ae. oe ee a 
Saean ae EA. - DEA COUP | Ue 
ae NR. oe ol fz ee tee e eS e foe 

bazien: Yes a gd 
ae 
oe 426 ee 
ieee aa 4 
Bt 3 a 
eo are 
Spot + 

ee ren Bee ra pukka Cama aa ke ae: a ee ae Se eee ne Oe Smee EE SS 7 Coa 
a Oe ee | a ae Ss same i, MMI SR 
oe aaa Bless ARRAS NS i ual aa ree eee Seas CM pd oss, DC ae OP oe i> alee RSE oes OY. Syne 
ps 11 ae ee eee a OC SSeNGeaty Ny 1 ee 2 mae ty ae # Sle RS aya 
a gn eo aie CS ere Eres So earner Saat See cP ee ee. 


E 


Or 1945 
entions, 
one-day 
chicago, 


ttention 
agricul. 
by the 
on and 
t group 

isCuss 
esented 
Electric 
on, and 


IS as to 
peakers 
repared 
. attend 
ions be 
N order 
SiON on 
» under 
eakers, 
Joseph, 
embers 


be held 
meeting 
mber 7, 

subject 


f Agri- 
rosevelt 
he first 
general 
over to 
Or sub- 
uctures, 


eting is 
rs and 
‘vations 
12, and 
d have 
ight to 
mended 
for two 


| places 


mics at 
id Serv- 
»llowed 
c., who 
zing of 


il! pre- 
electric 
k State 
ents in 


ject of 
ngineer 
taik on 
re Cen- 
le ners, 
tzler & 
mo pany, 


gineers. 
ge 428) 


1945 


at tie 


ducer of continuous rolled ‘“Helicoid’” conveyor. 
Standard sizes range from 212” to 18” outside di- 
ameter. For conveying, elevating, mixing, blending, 
y of loose, granular material use “Helicoid” conveyor 
and Sectional Flight Conveyor by LINK-BELT. 


, 
\ Link-Belt Company originated and is the largest pro- 
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Increased use of screw conveyor on modern farm equip- 
ment is a natural development, as its special advantages 
become recognized. Application of screw conveyor to 
manure spreaders of recent design is an example of the 
resourcefulness of engineers, and illustrates the adapt- 
ability of this type of conveyor to various purposes, 
besides conveying bulk material such as grain, in the 
usual manner. 


Through unmatched experience and production facil- 
ities, Link-Belt Company is especially well equipped to 
supply screw conveyor and flighting, either continuous 
rolled “Helicoid” or sectional, to the agricultural imple- 
ment industry. We welcome inquiries and will gladly 
cooperate with your designers in making effective use of 
this efficient form of conveyor. 


LINK-BELT COMPANY 


Chicago 8, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, 
San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. 
Offices in Principal Cities. 10,039 


LENDS * FLANGES - THRUSTS - DRIVES 


ig 


427 


gig oy, >See ‘= 9 eee RW ie Ol oie _ ie |. ose — 1. een li coke. * ii. on’ — , er) « 
Sap “SER ee 2 SD ETD We, ORS SS AORN S| ae ee a ee ee aa-4 
ca cme: eae peer ee Oa Sa estar iat aah tae ard een 
Re ee ne ea [2h Sig ati Se at SS, cn 5S ek ERIE ed ereeaet aye bay s a: 
Weegee * Po.) Seen ee ah Se ee ay a RS ae 2 
gies. i series. icp Se ine Bea See Met Ramey 5 Tamer he ON > ig eae ams Bioes Be Sa 
or =e Bega es it TEEN 7 Raye a ee pec: TS ae sa Ce rae ne SS . eee oe : Re a US ree ties lee = 5 " “3 a rae . 
Ml | f sasnennsanees . sane TT ame esnesnanensemnrsonooogasceeenneennaeame mesa - aa 
; : : 
f . : ; 
wl my i * % ahiet 
{ a, . ig a 
i : % i * eo > Riad 
' ae ae on ee : 
| a —e ate Oe ie. le | 
jad ae pee: ere eng ret cee Cal bie ‘. aghe™ “4 "e i ieh 
Pa || eae ee ae te RE gare ee eat : 
a Bic ie 2 eee Ss : ‘s ne See ae ap08 ~ : 
. = ee. em cs ee ay g . BP 5: 3 RT oc ee ee e Fee eee a ‘ sy 
Ae Re Pg i Se I us - ee eee — “on ee ‘ ne Se 
a EEE OE Raat ne ee ok eee: suennenstanets. “eee eo ee RE A AP Ee 
“0 | ne Pow x See seitiees = cog ct SER NES eg SD comet Rac ie : 
RR ele OO eee ee 
ER 5 wipes we _— eae ee > ae one na ea er aos : 
f=. ete <h Pes 7 ‘hi ne Ss «; one See ies tho ee on ARTIS : : : 
‘ ga ; Bi ae a SR ae ae Se See ee heed. ee : s iat ; 
. Mig. eo Coe tos 5k tates ee ee ce ES ke Sr wee : 
a: Saree " eS oe ; RAR OS Ss Se er a F b eter : - : 
ey .——— : he cam REET RE TN Se IOS ween a “Ene 
v0 ee ec ok ey Seimei OAS 4 a mate ee) een. Bem es 
a £2 2 rer - Tate CR eS ee aa ee 
asl ees NS ee Dimeiie «= Te ee ae 33 hoe 2 
a. <? . os cS Yaar SN RE SOONG, ie as 2 
ge <3 Se fl i. a ce A hese ie ies See Pot ae pel fees a ag oe “ . 
St SSE eo: oe . 9 Seer Se. a i eS. eee eee ae ee Se ag a f 
Sc cs, v, NBR UR i IN ee 
ae ee pm oP gee. % ey Sey ae os eg eel ; "o ety Fi 
ay ee Oy es a ee Pee NS ae 
ae tae TES? sok. Sar etna pad 5) Kui Se . geo. c a 
‘ | Sai rae & cs - oe ee tee % ade Peay awe. ee he 
aa OS / f°: pee Nees. Sa i £ Bees oe. 
a a —s > » ~~ — Oe — =<... . YG See 
OS _ peveien eee te & . aw -,er e * . — care 4 24) ieee a oS a ad 
Tee eS eS YS Se eee Re 
— = we Rees oS = , Se a ve Bt 2 . ae | eee Be 
i ME a gf ee rn Ss” ra ch ed. ‘: ae — » eo = e aa ee 
Oe AS | (a ee — Oe hee Wai. aaa Be 
Ss oe cS oes sl, Lt.S a | a bis er’ 
a Seen — ee rs Po) a oS ie are, <== CS 2 Sst eg 
.. ae SNe i ae oS ceed ag ee fe ee < ae = alee te ee 
a yee em 3 Se pee © here Pte «eh re Fe hia: > Cae ey ~~ : Be Get hte 
co Se eS: PS TES ic eee GA 
Rete ign RS <8 ee Bt ‘ prot: a ee dabiees oer Ad toy ig eS 
So Re ane ae,” ee ‘7; a hee any eae Sinai 
or te i REG gaps au a Ee a red oc see ea aia porte. 5h" Ves 
. Mer Fo eas’ 353 ‘6 Pi age ‘ see San °C Tees " ; 
"so ihe Pg BASS Sos” Sy. © > a Sy h a S ne ae 
Be COLT A ey Ae Te Sy ee ee RS TAS coke. 
=) ah glee ie VEE, oD pee aha Pi. Fae as OP Re sr a i Es 
eS nee Cite tN gree aan ee 
ri a. as as. at N RE Tee BAS Bi ‘ 3 
2 ae a. a he ae eas LF iis © a troy l 
os PRT ee Pong ae Re ee 4 
j 4 / s \ t ’ 
ali ‘a ws se Cyve . 
! "hi 
| res oe, : ie A = a i 
YrvVYT_ VT VV Ww . 
i AA A ,%ewe / 
} a | ; q ones ‘ e 
| g ’ y 4 a £ 
7 } 5 4 7 i 
| 7 5 4 eS 3 
j % 
i ‘igs ’ ps < 
| Se —— ie : 
Y = . ee . 
\ ae a % 
< s 
fie y ites = : ee 
Sail = aa io ge i 
ear a Re: ® - es 4 
Bsa as “ — 
es ay ee — i : 
| Be! ae as Sn . i 
i : > a sb all a : 
[ be oa i 4 ae: j 
ill pre- 
> 7 ae . pie ul ee? SR eee At 5 Sane Ye Ts a re a , 
a Tee... eee ee ee ee SE a 
5 jae ; 6 3 xs Nk ay ge Z a 
ral Re : 3 e 4 §=BaY i ; Ae 
1 | ae +, g : ; wee ; ; : ; Ni, 
a ad- _— ¢ Eee pCa, : a a eae Bs be ok ia) 
he next : a po US eel ARCS 
a * COUPLINGS * BOX 
ee: 5 : " 4 y . | 
SR Se SS ees ee ‘ 
ee REE gh tcl Bc me re : 
eee on 
ails, Fee Aiba ar. eT eT ee : ' . " 
Po ia 1: ieee: MMe eae Re ee TR ae ae 7 % 2 
ete ee ee lll eg : : = : 


A Concrete Haymow 
Floor Minimizes 
Barn Fire Damage 


Experience in many sections demonstrates 
that a concrete haymow floor confines hay- 
mow fires to the structure above the floor and 
saves livestock and equipment. 

Statistics show 40,000 farm barns destroyed 
or damaged by fire in 1943; $21,000,000 
worth of farm barns burned in 1942. Sponta- 
neous ignition and lightning, leading causes. 

New design suggestions and latest data on 
how to build concrete haymow floors are 
available to assist agricultural and other en- 
gineers in providing this fire protection for 


farmers. Mailed freeon request in United States 
and Canada. 


PORTLAND CEMENT 
ASSOCIATION 


Dept. AlO-1, 33 West Grand Avenue, Chicago 10, Illinois 


A national organization to improve and extend the uses of con- 
crete . . . through scientific research and engineering field work 


BUY VICTORY BONDS 
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NEWS SECTION 
(Continued from page 426) 


will introduce Arthur W. Turner, assistant chief of the USDA 
Bureau of Plant Industry, Soils, and Agricultural Engineering, and 
in charge of the agricultural engineering divisions of the Bureay 
and will outline his responsibilities. Mr. Turner in turn wil! talk 
on the activities of these divisions of the Bureau and the lines of 
research in which they are presently engaged. 

One of the high points of the program will be the address of 
the president of the Society, J. Dewey Long, director of education 
and markets, Douglas Fir Plywood Association, who will present 
his views on the outlook for the immediate future for the axricul. 
tural engineering profession. 

At this writing, the program is not complete, and a few other 
numbers are still to be added. Members of the Society in the ter. 
ritory comprising the North Atlantic Section— that is, the New 
England states and New York, New Jersey, Pennsylvania, Dela. 
ware, and Maryland, West Virginia, District of Columbia, and the 
eastern provinces of Canada — will in due course receive printed 
copies of the program of the meeting. Members of the Society 
residing outside P the territory of the Section may obtain copies 
by writing the Society's headquarters at St. Joseph, Michigan. 


Pennsylvania Section Meeting 


HE Pennsylvania Section of the American Society of Agricul- 

tural Engineers will present a most interesting and timely pro- 
gram at its next meeting to be held in the Agricultural Engincering 
Building on the Pennsylvania State College campus at State College 
on Monday and Tuesday, October 22 and 23. 

The meeting will open at 9:00 a.m., October 22, with a talk on 
the postwar challenge to agricultural engineering by Dr. F. F. 
Lininger, director of research, Pennsylvania State College. This will 
be followed by a talk by I. A. Daffin, president, New Holland 
Machine Co., on the manure loader and pickup baler, and a discus- 
sion of the rotary soil tiller by Harry Seaman, owner of Seaman 
Motors. 

The afternoon program of the same day will open with a paper 
on farm ponds by E. B. Kinter of the U. S. Soil Conservation 
Service followed with a talk on fish production in farm ponds by 
G. L. Trembley of Penn State College. A demonstration on man- 
aged milking by I. E. Parkin, Penn State extension dairyman, will 
be injected into the middle of this program. The latter half of the 
program will be devoted to the subject of farm refrigeration, includ- 
ing a talk on the inspection of a multiple-temperature farm refrig- 
eration unit by W. F. Ackerman and a paper on developments in 
freezing food by J. E. Nicholas, both of the Penn State agricultural 
engineering staff. J. D. Long of the Douglas Fir Plywood Associa- 
tion will discuss refrigerated storages for farms in the West. The 
afternoon session will close with a business meeting of the Section. 

The Section dinner will be held at 6:00 p.m., the evening of 
October 22 at the Nittany Lion Inn, and the group will be honored 
in having as speaker for the occasion, A.S.A.E. President J. Dewey 
Long, director of education and markets, Douglas Fir Plywood 
Association. 

The program for October 23 will be devoted practically exclu- 
sively to the subject of hay drying. The speakers at the forenoon 
session will include three Penn State agricultural engineers: A. W. 
Clyde on problems and principles of hay drying, R. J. McCail on 
types of distribution systems, and W. F. Ackerman on inspection of 
experimental installations. J. B. Stere, of the West Penn |’ower 
Co., will discuss types of fans for hay drying, and B. P. Hess, of 
the Westinghouse Electric Corp., will talk on types of motors. 

The afternoon session will start off with the experiences o! two 
Pennsylvania farmers in the management of hay driers, followed by 
a discussion by S. I. Bechdel and P. S. Williams of the Penn State 
dairy husbandry department on the feeding value of mow-cured hay. 
W. E. Keepper of the Penn State agricultural economics depari ment 
will present the results of time studies in hay handling. 

Following the adjournment of the meeting, a trip has been ar- 
ranged for those in attendance to visit either the vegetable st: rage 
or hay drier projects at the College. 


Washington Section Meeting 


i ke next meeting of the Washington Section of the Amc:ican 
Society of Agricultural Engineers will be held on Friday. No- 
vember 9, at 11:50 a. m., in Room 6962, South Agriculture build- 
ing, USDA. The speaker for the occasion will be J. Dewey (ong, 
president of A.S.A.E., and director of education and marsxets, 
Douglas Fir Plywood Association. : 

Persons other than A.S.A.E. members who may be interested in 
the program are also invited to attend the meeting. As usu.l, it 
will be a luncheon meeting, and the price of the luncheon wil be 
50 cents. Advance luncheon reservations should be made w:th J. 
W. Simons, secretary, Washington Section, who is located 2! the 
USDA Research Center, Beltsville, Maryland, and whose telephone 
is WA 4200, extension 118. (NEWS Continued on page 430) 
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Let Lipe engineers help to solve your clutch 
problems. Recommendations and designs based 
on more than a quarter of a century of clutch- 
building experience. 


FOR EVERY TYPE OF TRUCK 
N EVERY TYPE OF SERV 


CLUTCHES 


cushion the shock and ease the stress 
on engine, drive-line, axle and rubber 


LIPE makes heavy-duty clutches—some for 
trucks, some for tanks, some for half-tracks, 
some for ditchers, tank retrievers and other off- 
the-road heavy equipment. Basically all are 
alike, designed around a single fundamental 
principle. But in the details of individual design, 
they differ to meet individual needs. 


The important point is that the clutch built 
for any type of service is the clutch best suited 
to the specific needs and requirements of the 
work. That’s why more than 85% of America’s 
heavy-duty truck makers standardize on Lipe 
Heavy-Duty Clutches... why a standard type 
of Lipe Clutch was agreed upon by contract 
bidders on a wide variety of heavy-duty Army 
trucks. 
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LI 
BUILDS BETTER 
FARM BUILDINGS! 


INSULATION in farm buildings is important. Insulation 
is an aid to the ventilating system. 


Farmers prefer insulated barns because they are cleaner 
and more comfortable. Insulation and ventilation combined, 
provide the means for warmer, drier barns. 


Variations of temperature in a well insulated and ven- 
tilated barn are more moderate and gradual. 

When you build with Insulite, you insulate as you build. 
Insulite Bildrite Sheathing builds a strong, enduring, 
weathertight wall—and it also insulates at the same time. 


On interior walls and ceilings, Insulite provides a second 
wall of insulation and builds an interior that can easily be 
kept clean and sanitary. 


For further information, write INSULITE, Dept. AE105, 
Minneapolis 2, Minnesota. 


Insulite applied to the inner side of Nailed to the outer side of the frame- 


the framework completes the wall work on old or new buildings, Insulite 
and ceiling construction, materially requires only paint as protection for 
aiding the functioning of the venti- many years of service against the 
lating system. elements. 


Made Exclusively From Wood 


iva the past summer there was organized at Schenectady, 


NEWS SECTION 


(Continued from page 428) 


Better Farm Buildings Association 


New York, a voluntary, non-profit, unincorporated org:niza. 
tion to be known as the “Better Farm Buildings Association,” the 
purpose of which is “to render service to individuals, firms, cor. 
porations, and organizations (including, but without limitation, 
educational and research institutions) interested in developing 
and/or distributing plans for more efficient and economical farm 
buildings.” 

It is understood that the Association will promote such activi- 
ties as the development of functional and design standards and 
working drawings for the construction of farm buildings through 
research, practical tests, and other available means, as well as more 
effective methods of construction of farm buildings and utilization 
of equipment and material. 


The officers of the Association — incidentally, all membe-s of 
A.S.A.E.— are as follows: President, Arnold Nicholson, manag. 
ing editor, “The Country Gentleman” ; vice-president, M. V. Fngel- 
bach, manager, field engineering, The Ruberoid Co.; secretary, Geo. 
A. Rietz, manager, farm industry division, General Electric Co.; 
treasurer, James L. Strahan, agricultural engineer, The Flintkote Co. 
These four officers, together with J. F. Schaffhausen, agricu! tural 
engineer, Johns-Manville Sales Corp., constitute the board of gov. 
ernors of the Association. Detailed information on the organization 
and its activities may be obtained by writing the secretary at Sche- 
nectady, New York. 


MSC Offers Farm Equipment Short Course 


A SPECIAL feature of the short-course program offered at Michi- 
gan State College this fall is a special training course in farm 
equipment service and sales. This training program is designed to 
meet the demands for training people to become service men, re- 
pairmen, partsmen, managers and salesmen for farm equipment deal- 
ers. The course consists of two 12-week periods of training at the 
College and two 12-week periods of placement training with pay, 
in dealers’ shops, under College supervision. The following courses 
will be offered during the fall term: Service shop, farm equipment, 
tractors and power units, practical writing and speaking; service 
and repair shop methods, and typing and soil conservation. The 
courses offered during the spring term will be as follows: Rural 
electrification and refrigeration, accounting, store management, re- 
tail merchandising and salesmanship, business law, welding, and 
farm structures. 


This course of study has been arranged by joint committees 
of the Michigan Farm Equipment Association and the faculty of 
Michigan State College. The work will be under the direction of 
A. W. Farrall, head of the agricultural engineering department, and 
Ralph W. Tenny, director of short courses. M. L. Bailey will be 
the student counselor and instructor in charge of the farm equip- 
ment courses. The program started September 20 and is being 
limited to not more than twenty students. It is intended to be of 
particular interest to returning servicemen and others who are in- 
terested in farm equipment. 


Kable Wins N.S.C. Award 


CCORDING to announcement of the National Safety Council, 
George W. Kable, a past-president of the American Society 
of Agricultural Engineers, and editor of “Electricity on the Farm,” 
was the unanimous choice of the judges for the winner, among 
competing national magazines, in the National Farm Safety Maga- 
zine contest conducted as a part of the nation-wide observance of 
National Farm Safety Week, July 22 to 28. 
Judges in the contest were Keith Himebaugh, director «f in- 
formation, U. S. Department of Agriculture; Bristow Adams, for- 
merly professor of agricultural journalism, Cornell University, and 
Maynard H. Coe, director, farm division, National Safety C: incil. 
Arrangements are being made for formal presentation «+ the 
award, which may take place at the meeting of the A.S.A.E. North 
Atlantic Section at New York City in November. 


A.S.A.E. Hay Drying Conference 


LANS are now under way for holding a two-day conference on 

the barn curing or drying of hay, which will be sponsored by 
the American Society of Agricultural Engineers. The program for 
the conference will be arranged by the Society's Committee 0» Hay 
Harvesting and Storage. No place or dates have yet been cccide 
upon for the conference, but it will likely be held somewh-re 19 
the Middle West probably early in 1946. Suggestions as to spoakérs 
and topics to be given consideration on (Continued on page 432) 
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"FOX: 


usually pays for itself in 
a short time, and unlike 
machines built down to 
a price, gives years of 
trouble-free service. 
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Fate 


HE FOX Pick-up Hay Chopper and Silage 


Harvester does the three toughest jobs on 
the farm—Haying, Forage Harvesting, and 


Silo Filling. 


With the FOX the farm for the first time is 
properly mechanized because with the FOX 


method: 


@ you can mow, chop and load in one opera- 
tion over 200 tons of grass silage a day. 


@ you can cut corn of any height, chop it 
into silage and load it into wagons ready 
for the silo, all in one operation. 


@ one man, with the FOX, can pick up, chop 
and load, ready for the mow or stack 2 
tons of dry hay in 12 minutes. 


The FOX is built by the Pioneers of Modern 
Forage Harvesting. WRITE US—we will be 
glad to tell you all about this marvelous 


64 T 


machine. 


Secretary 


FOX RIVER 


TRACTOR COMPANY 


Pioneers of Modern Forage Harvesting 


B-185 NORTH RANKIN STREET 


APPLETON [P@X WISCONSIN 
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NEWS SECTION 
(Continued from page 430) 


the program should be addressed to the chairman of the Commit- 
tee on Hay Harvesting and Storage, C. B. Richey, Electric Wheel 
Company, Quincy, Illinois. 


Personals of A.S.A.E. Members 


William G. Beatty, until recently assistant agricultural engineer, 
Tombigbee Warrior District, Soil Conservation Service, USDA, at 
Winfield, Ala., has been transferred to the Peace River District at 
Arcadia, Fla., where he will have the rating of drainage engineer 
and will engage in land drainage work. 


J. E. Collins recently joined the agricultural engineering staff 
of Virginia Polytechnic Institute as assistant extension agricultural 
engineer. He will specialize in rural electrification extension, work- 
ing with county agricultural agents, electric power company repre- 
sentatives, equipment dealers, manufacturers, and REA cooperatives 
in furthering the use of electric service on the farm. 

Everett H. Davis, formerly associate engineer of the Rural Elec- 
trification Administration, and more recently with the Soil Con- 
servation Service, was recently appointed extension agricultural en- 
gineer for the State of Georgia. His work will include develop- 
ment of drainage and sup  pousenes irrigation in Georgia, including 
design and supervision of pumping installations. 

Robert E. Hartsock, formerly serving as an inspector in the air- 
craft division of J. I. Case Company, and more recently engaged 
as chief production engineer, Sawyer Electrical Manufacturing Co., 
has recently become associated with the Cal Management Service at 
Los Angeles, Calif., as engineer, in connection with which he will 
render a consulting service on new product design, manufacturing 
methods, and general plant operation. 

Clarence J. Hurd recently resigned as chief of the agricultural 
engineering development division of the Tennessee Valley Authority 
to go into business for himself at West 203 Trent, Spokane, Wash. 
The business is known as the Hurd Farm Electric Supply and will 
specialize in the sale and servicing of farm electric equipment and 
complementary items. 


Vou-ces ieemene efficiency and simplify operations of almost any type 
of equipment by making it portable. 


Wheels, Axles, Springs, Tongues, etc., to give equipment added value. 


Write today for Illustrated Bulletins, and for sound engineering help 
based on more than half a century of experience. 


Moke Your Machines Mobile wi with EWC Mounting 


Dale O. Hull has resigned as assistant to the director of educa- 
tion, technical department, Standard Oil Co. (Indiana), to accept 
appointment as extension agricultural engineer at Iowa State Col- 
lege, effective October 1. 

W. M. Hurst, senior agricultural engineer, Bureau of Plant In- 
dustry, Soils, and Agricultural Engineering, USDA, who for several 
years has been engaged on Bureau research projects at Corvallis, 
Oregon, was recently transferred to the USDA research center at 
Beltsville, Md., where he will engage in studies of farm processing 
machinery. 


Paul W’. Jenicek has resigned as field engineer for the Chicago 
Bridge and Iron Co., of Eureka, Calif., and is now employed as a 
junior structural engineer of the ij. F. Pritchard & Co., Kansas 
City, Mo. His new work consists of drafting and designing of 
steel and reinforced concrete details for the construction of power 
plants and petroleum processing plants. 


M. M. Johns recently resigned as extension agricultural cn- 
gineer, University of Tennessee, to establish his own business under 
the name of Johns Engineering and Equipment Co., at Knoxville, 
Tennessee, which will specialize in farm electric equipment. 

Clarence A. Miller recently resigned as division rural service 
supervisor of the Ohio Power Co., to become associated as sales 
engineer, with McCune & Co., distributors of specialized farm 
equipment in five states. 

Frank W. Peikert, formerly professor of agricultural engincer- 
ing at the A. & M. College of Texas, and more recently connected 
with the development department of the Goodyear Tire and Rub- 
ber Co., has accepted appointment as professor of agricultural en- 
gineering at Michigan State College. He will specialize in the soil 
and water field. 

Wiley D. Poole has been released from service with the U. S. 
Army Signal Corps and has returned to the Louisiana Agricultural 
Experiment Station as assistant agricultural engineer. 


Russell R. Poynor recently resigned as a member of the agricul- 
tural engineering staff at Purdue University to accept a position as 
engineer specialist (agriculture) at the Canton works of the Inter- 
national Harvester Co., at Canton, III. 

Phelps Walker, who has been serving as planning technician 
for the Soil Conservation Service at its project at Christiansburg, 
Virginia, has been transferred to one of the SCS projects at Blacks- 
burg, Virginia, with change in rating to drainage engineer. 


Investigate the uses of EWC 


"a 


Electric Wheel Co., Dept. ac, Quincy, Ill. 
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LL credit to steel, a staunch and strong building 
material! It’s worthy of the best protection you 


I en- : A 


= soil can give it—and the U. S. Bureau of Standards says 
_. — ZINC is “by far the best protective metallic coating 
:. be for rust-proofing iron and steel”...So long as steel is 


coated with zinc, it can not rust; and since the life of 
a zinc coating is at Jeast proportional to its thickness, 


= : the heavier the coating, the longer it will protect 
Inter. | the underlying steel. 
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Whaintenance:... wi 


It is sound sense and simple economy to use zinc wher- 
ever possible for the protection of iron and steel—in 
buildings, in equipment, in machinery. Good design 
that includes zinc-protected steel will cut costs, not 
only in the original saving of material but also in sub- 
'™ “.% Wa sequent maintenance. Heavy zinc coatings insure 
SS. WM greater durability and longer service life—that is a 
» 2. 4 demonstrated scientific fact; so for economy, specify 
VA 
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Interesting and Valuable 
Information About Zinc 


We want you to know more about zinc. Won't 
you please send us your name and address and 
let us mail you, without charge, these interest- mee 
ing and valuable booklets? Your address ona f Ta 
postal will do. <r 
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when vou build this amazing 
HALL-VENT POULTRY HOUSE 


Oooo 


Yes—poultry farmers who So oe ee 
have built this amazing 

new Hall-Vent poultry 

house report as much as 

50% increase in egg pro- 

duction—with half the 

work of changing litter! 

The secret is an entirely 

new method of controlled 

ventilation, using Balsam- 

Wool Sealed Insulation. ; 

The result is steadier egg production all year ’round—a 


house practically free from odor—no sweating of interior 
walls even in coldest weather. 


Developed by famous poultry expert—The Hall-Vent 
type poultry house was developed by a nationally promi- 
nent poultry expert after years of research. To provide 
the efficient insulation needed, he chose Balsam-Wool 
Sealed Insulation—windproof, moistureproof, non-set- 
tling and completely sealed in an asphalted covering. 


Your lumber 

dealer will gladly 

furnish you with 

plans for building 

a Hall-Vent poultry house—without charge or obliga- 
tion. If you are remodeling a poultry house, he has plans 
for a Trough-Vent house which embodies the same prin- 
ciples used in the Hall-Vent. See your lumber dealer 
soon—or mail the coupon for further information! 


SEALED INSULATION 
WOOD CONVERSION COMPANY 
Dept. 235-10 First National Bank Building 
St. Paul 1, Minnesota 
Gentlemen: 
Please send me free the following—plans for the new Hall-Vent poultry house, one- 
story 0, two-story 0; plans for the Trough-Vent Remodeling System. 
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Applicants for Membership 


The following is a list of recent applicants for membership in the 
American Society of Agricultural Engineers. Members of the Society are 


urged to send information relative to applicants for consideration of the 
Council prior to election. 


Joseph E. Collins, assistant extension agricultural engineer, Vir. 
ginia Polytechnic Institute, Blacksburg, Va. 


Edgar E. Erwin, Jr., 1st Lt., 98th Engr. Regt., USA. ( Mail) 
Box 414, Lake Providence, La. 


Walter F. Forbrich, general farming, RR No. 1, Antioch, Il], 


Robert T. Lorenzen, Lt., Co. B, 22nd Inf., USA. (Mail) APO 
No. 4, Camp Butner, N. C. 


Ralph N. Lunde, associate professor of agricultural enginecring, 
Oregon State College, Corvallis, Ore. (Mail) 3020 Orchard St. 


Robert P. Smith, general farm sales manager, Westinghouse 
Electric Supply Co., 40 Wall St., New York, N. Y. 


_ Howard D. Skelton, irrigation engineer, Soil Conservation Serv. 
ice, USDA. (Mail) 608 So. 11th St., Coeur D’Alene, Idaho. 


TRANSFER OF GRADE 
_ Herman J. Finkel, agricultural engineer, Soil Conservation Serv. 
ice, USDA. (Mail) Canastota, N. Y. (Junior Member to Member) 


D. E. Washburn, agricultural engineer, division of electric.l de- 


velopment, Tennessee Valley Authority, Chattanooga, Tenn. (junior 
Member to Member) : 


Richard L. Witz, agricultural extension engineer, Michigan 
State College, East Lansing, Mich. (Junior Member to Member) 


—- 


Personnel Service Bulletin 


The American Society of Agricultural Engineers conducts a Personnel 
Service at its headquarters office in St. Joseph, Michigan, as a clearing 
house (not a placement bureau) for putting agricultural engineers seek- 
ing employment or change of employment in touch with possible employ: 
ers of their services, and vice versa. The service ig rendered without 
charge, and information on how to use it will be furnished by the Society. 
This bulletin contains the active listing of ‘‘Positions Open’’ and ‘‘Posi- 
tions Wanted’’ on file at the Society's office, and information on each 
in the form of separate mimeographed sheets, may be had on request. 


POSITIONS OPEN 


DESIGN ENGINEERS (12) for combines, corn pickers, hay balers 
and tractors. Midwest farm machinery manufacturer. Salary, $250 to 
$325 a month. O-401 

EXTENSION SPECIALIST in farm safety and fire prevention. Mid- 
west state college. Salary, $2400 to $3200. O-403 

SALES ENGINEERS (3) to work with dealers, farmers, etc. Large 
distributor of specialized farm equipment in five states. Salary and 
commissions to net $5000 to $8000. O-409 

DESIGNERS (3) for farm tractors and machines. Southern farm 
machinery manufacturer. Salary, $3600 to $8000. O-411 

LABORATORY TECHNICIAN for chemical analysis of feeds, ete. 
Midwest farm supply company. Salary open. O-412 

ASSOCIATE AGRICULTURAL ENGINEER for sales promotion of 
building materials. Building materials manufacturer. Location, Middle 
West. Salary (middle range), $3600 to $4200. O-413 

PRODUCT DESIGN DRAFTSMAN and layout draftsman (3 each) 
for farm tractors and implements. Midwest farm machinery manufac- 
turer. Salary open. O-414 


JUNIOR OR ASSISTANT AGRICULTURAL ENGINEER (P-1, P-2) 
for sweet potato machinery research in Mississippi. Federal agency. 
Salary, $2320 or $2980. O-415 

ASSOCIATE AGRICULTURAL ENGINEER (P-3) for sugar cane 
machinery research in Louisiana. Federal agency. Salary, $3640. 0-416 

JUNIOR or ASSISTANT AGRICULTURAL ENGINEER (P-1 or P-2) 
for sugar cane machinery research in Louisiana. Federal agency. Sal- 
ary, $2320 or $2980. O-417 

AGRICULTURAL ENGINEER (P-3) for refrigerated apple storage 
research in state of Washington. Federal agency. Salary, $3640. 0-420 

AGRICULTURAL ENGINEER (P-2) to assist in grain storage studies 
in southeastern states. Federal agency. Salary, $2980. O-422 

AGRICULTURAL ENGINEER (P-4) to serve as project leader for 
grain storage studies in southeastern states. Federal agency. Salary, 
$4300. O-423 

FIELD ENGINEER for promotional and extension work o” farm 
buildings in the south. Lumber trade association. Salary open. 0-428 

PRODUCT DEVELOPMENT AND FIELD ENGINEER for sales 
engineering work with farm machinery manufacturers. Middle West 
rubber manufacturer. Salary open. O-429 

EXTENSION AGRICULTURAL ENGINEER to specialize i: farm 
buildings. Southern state college. Salary open. O-430 

CIVIL ENGINEERS III (3) for hydrological investigations in flood 
and low flow control and conservation. Midwest state agency. Salary, 
$310 to $360 per month. O-440 

RURAL ELECTRIFICATION SPECIALIST for teaching and research. 
Southern state college. Salary open. O-434 

AGRICULTURAL ENGINEER for designing and improving special 
machinery for muck soil operations. Midwest grower of specia! crops. 
Salary, $5000 to $10,000 plus bonus. O-436 

DYNAMOMETER OPERATORS (2) for engine and tractor testing. 
Midwest farm machinery manufacturer. Salary open. O-437 

RURAL ELECTRIC SERVICE ENGINEERS (8) for rural electrifica- 
tion promotion. Midwest electric utility. Salary, $2700 to $3600 0-438 

AGRICULTURAL ENGINEER for teaching assistant in drainage and 
terracing and farm power and machinery, with opportunity to work for 
M.S. degree. Southern state college. Salary, $1500. O-439 


(Continued on page 438) 
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of Chore Time Every Week 


ITH milk 87 per cent water, it isn’t enough 
to give dairy cows water three times a day. 
They need water oftener for maximum produc- 
tion . . . for body maintenance. That's why 
water cups are such a sure-fire money-maker. 


Jamesway Water Cups do more than increase 
milk production two to five pounds per cow 
per day. They save the time spent in watering 
. .. make for fuller use of feed ... help prevent 
disease . . . keep cows in better condition. 


Cut Chore Time A Third 


Automatic Water Cups are but one of many 
time and labor-saving money-makers developed 
by Jamesway .. . equipment that cuts feeding 
time ... shortens chore time ... saves walking 
- «. and steps up production. All are illustrated 
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and described in the new Jamesway Farm Build- 
ing Book. 
You'll want a copy before you make any plans 
for building or remodeling and equipping a 
barn, poultry house, hog house, or any other 
farm building. 

See Your Jamesway Dealer 
Then see your Jamesway dealer. Equipment is 
necessarily limited because of the war, but he 
may have some of the equipment you need to 
produce more milk, eggs, and pork easier, faster, 
at lower cost. Write to Dept. A-1045. 


Jamesway 


REG. US. PAT. OFS. 


Ft. Atkinson, Wis. © Elmira, N.Y. © Oakland, Calif. 
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Typifies Integral Mounting of 
Ww ISCONSIN 74ir- Cooled ENGINE 


This Model 4466" Bean Power Sprayer, made 
by the Cutler-Bean Division of Food Machinery 
Corp., San Jose, Calif., illustrates the clean-cut, 
streamlined mounting of the 4-cylinder Wiscon- 
sin Engine in the forward end of the spray 
truck, as an integral part of the equipment. 


Because of the extreme compactness of Wiscon- 
sin Engines and their complete freedom from 
cooling system “accessories”, and incidental at- 
tention, they are ideally adapted to installation 
onagreat variety of farm and orchard equipment. 
Today's swing is definitely toward Wisconsin 
air-cooled engine power for agricultural equip- 
ment, Engineering data gladly supplied. 


- C Corpora. 
iuwauker ie wisconsin” 


<. SUSE: NAMMER TO. AOPLY IF". «|; 


"ALLIGATOR. 


Trade Mark Reg. =a". S. Pat. Office 


STEEL BELT LACING 


World famed in general serv- steel, “Monel Metal’’ and non- 
ice for strength and long life. magnetic alloys. Long lengths 
flexible steel-hinged joint, smooth supplied if needed. Bulletin A-60 
on both sides. 12 sizes. Made in gives complete details. 


FLEXCO|F-iI)D 


BELT FASTENERS AND RIP PLATES 


For conveyor and elevator belts 
of all thicknesses, makes a tight 
butt joint of great strength and 
durability. Com —— belt ends 
between toothe cuape ed plates. returned to satisfactory service. 
Templates and FLEXCO Clips The extra length gives a long 
speed application. 6 sizes. Made Fie on edges of rip or patch. 
in steel, ‘Monel Metal’, non- lexco Tools and Rip Plate Tool 
are used. For complete 
information ask for 
Bulletin F-100. 


Sold by supply houses 
everywhere 


magnetic and abrasion resisting 
alloys. 

By using Flexco HD Rip Plates, 
damaged conveyor belting can be 


4677 Lexington St. 


“CONVEYOR BELTS EASILY. SAgrennoe Chicago, Ill. 


PERSONNEL SERVICE BULLETIN 
(Continued from page 434) 


CIVIL ENGINEERS II (3) for hydrological investigations in 
and low flow control and conservation. 
$260 to $210 per month. O-441 

CIVIL ENGINEERS I (2) for hydrological investigations in 
and low flow control and conservation. 
$210 to $260 per month. O-442 


ENGINEERING AIDES II (2) for drafting work. Midwest 
agency. Salary, $175 to $220 per month. O-443 

ENGINEERS (3) for design and development work on garden 
tors and equipment for use with them, and on horse-drawn impler 
Eastern farm machinery manufacturer. Salary open. O-444 

AGRICULTURAL ENGINEER for design, promotion and ext: sion 
work on farm structures. Middle West building materials manufac urer, 
Salary, $250 to $300 per month. O-445 

AGRICULTURAL ENGINEERS (5) to advise and assist powe> 
tributors in use of electricity on farms in Tennessee Valley. F: 
agency. Salary, $3000. 0-446 

ENGINEER for laboratory testing and research on farm mach 
tractors and engines. 
open. O-447 

SALES ENGINEER to contact and assist design engineers of 
machinery in design of power transmissions. 
mission manufacturer. Salary open. O-448 


ASSISTANT EXTENSION AGRICULTURAL ENGINEER as 
time specialist in safety and farm buildings work. Eastern state cx 
Salary, $3000 or more. O-449 

AGRICULTURAL ENGINEERS (several) for work in both < 
and distribution of farm equipment at several locations in Middle 
Salary to fit qualifications. O-450. 

AGRICULTURAL ENGINEER for research and development or 
chinery for applying insecticides and fungicides to farm crops. E 
farm machinery manufacturer. Salary, $3000 to $4000. O-451 

ASSISTANT OR ASSOCIATE AGRICULTURAL ENGINEER fr re- 
search and teaching in irrigation, soil erosion, and land develo;ment 
work. Western state college. Salary, $3000 to $3600. O-452 

AGRICULTURAL ENGINEER to supervise work in farm machinery 
development and be responsible for related research in equipment to 
meet needs of farmers in Tennessee Valley. Federal agency. Salary, 
$4300. O-453 

AGRICULTURAL ENGINEER to serve as associate project leacer on 
research and development projects relating to irrigation, water systems, 
frost control equipment, terracing equipment, etc., in Tennessee Valley. 
Federal agency. Salary, $3000. O-454 

AGRICULTURAL ENGINEER to assist associate project leader in 
conducting joint research projects relating to irrigation, water sysiems, 
frost control equipment, terracing equipment, etc., in Tennessee Valley. 
Federal agency. Salary, $2100. O-455 

IRRIGATION ENGINEER for experimental work on use of water in 
irrigation, etc. Midwest state college. Salary, $3400 or more. O-456 

ASSISTANT AGRICULTURAL ENGINEER for research work in 
farm structures and rural electrification. Midwest state college. Salary, 
$3200 or more. O-457. 

DISTRICT MANAGER to make recommendations for and sell electric 
fly-screen installations in central New York state. Eastern manufac- 
turer. Salary, $3000 to start. O-458. 

DESIGNERS, class A (3), for design of grain, corn, hay, and silage 
harvesting machinery. Midwest farm machinery manufacturer. Salary, 
$275 per month. O-459 

DESIGNERS, class B (3), for layout work on grain, hay, and silage 
harvesting machinery. Midwest farm machinery manufacturer. Salary, 
$235 per month minimum. O-460 

AGRICULTURAL ENGINEER (assistant professor rank) for ‘each- 
ing and research work in all branches of agricultural engineering, East- 
ern state college. Salary, $2800 per year. O-461 

AGRICULTURAL ENGINEER for drafting, design, and development 
work on farm machinery. Eastern farm equipment manufacturer. 
Salary open. O-462 

EXTENSION SPECIALIST in farm structures. 
lege. Salary, $3000 to $3600. O-463 

RESEARCH SCHOLARSHIP in connection with dairy barn research 
project. Midwest state college. Salary, $1400, with opportunity to carry 
up to 5 credits of college work. O-464 

PROMOTION DIRECTOR to supervise and plan structures activities 
in farm and industrial fields, at Midwest location. Eastern trade asso- 
ciation. Salary, $6000 to $7500. O-465. 

JUNIOR PROMOTION MAN (on farm structures) to prepare pub- 
licity, advertising, etc., and to work with colleges, 4-H clubs, etc., at 
Midwest location. Eastern trade association. Salary, $3500. O-4°6 

ASSISTANT EXTENSION AGRICULTURAL ENGINEER or all 
branches of field. Southwest state college. Salary, $3200 to $3400. 0-467 
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AGRICULTURAL ENGINEER to develop and design pump. and 
other farm implements. Western New York farm machinery “anu- 
facturer. O-FM 

POSITIONS WANTED 

AGRICULTURAL ENGINEER (B.S. degree) desires research rT de- 
sign and development work in rural electrification or with genera! public 
utility, in either private industry or public service. Age 39. W-2¢ 

AGRICULTURAL ENGINEER desires sales and/or engineerin; work 
in Southwest U. S. ONLY, on salary and commission. Ten years farm 
machinery sales experience. Age 42. W-204 

AGRICULTURAL ENGINEER (B.S. degree) desires sales engi’ ering 
and service work in farm structures or building materials field. ze 39. 


W-208 


AGRICULTURAL ENGINEER desires product design and deve! pment 
work in farm machinery industry, or college teaching of power a: ma- 
chinery. Age 32. W-209 ; 

MINING ENGINEER (ag-eng. experience) desires sales eng! eering 
and service work in farm equipment industry. Age 25. War veteran. W -210 

MECHANICAL ENGINEER (B.M.E. degree and ag-eng. expe -ience) 
desires sales engineering and service work in rural electrificatic: field. 
Age 46. Salary, $4000. W-212 

AGRICULTURAL ENGINEER (B.S. degrees in both ag and 4 


desires teaching, extension or research work in power and ma: 
Age 39. W-213 


-eng.) 
ninery. 
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@ Built by THE LETZ MFG. CO. 


COUNT HERE 


Good results tell the story of H&G Bearings 
on the blower fan of this Letz Model 340 Mill 
-results in the form of continuity, freedom 


from attention, low friction. For this mill 


| didn’t clog once —cutter-head, fan or pipe line 


-in filling this 72’ silo, one of the highest in 
Minnesota. The good results that MHIGF’s 
are bringing to this mill are typical of other 


SLSi’s on tractors, combines, sprayers — all 


through Agriculture. The ability of SLSP’s 


to run smoothly for years at low maintenance 


‘costs makes SAEGIP’s the favorites of users, 


dealers and manufacturers alike. 5788 


SiS INDUSTRIES, INC., PHIUA. 34, PA. 
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Protecting Crops, Machinery, Homes | 


ISALKRAF 


‘ 


di 
COVER MACHINERY truck AND WAGON 
COVERING 


COVER 


CRIBS 
CONCRETE 


On farms — like any other business — every dollar saved is 
that much profit. Wind, rain, sleet, srow — exposure of every 
kind — can do much damage to harvested crops, machinery, 
buildings. With Sisalkraft much of this loss can be avoided. 


Sisalkraft is ideal for temporary silos — emergency storage 
of grain — covering hay stacks — protecting machinery — 
curing concrete — lining poultry houses — protecting the 
home — plus many other uses. Costs little. Tough, tear- 
resistant, and waterproof. Can be used again and again. 


Sisalkraft is sold through lum- 
ber dealers everywhere. Write 
for folders on Sisalkraft’s many 
farm uses. 


Poor ert corerastet 


4 af SISALERAFT, FIDREDR SiSREL 
SISALTAPE RAD COPPER-ARMORED SISHCARAET © 


GOOD FENCE 
Helped Make This Farm a 
f— PRODUCER 


“Crop yields were 
poor when I moved 
on this 280-acre farm 
13 years ago — the 
ground was run down, 
and practically no 

° fences. 

“ But after refencing all fields, stocking heavily and bring- 
ing legume pasture into the rotation, crop yields DOUBLED in 
12 years. And I have a profitable livestock 
enterprise besides — 30-50 beef cattle, 200 
hogs and 50 sheep. All this would be impossible 
without good fences.” 


“ 


IRA UNDERHILL 
Monroe City, 
Missouri 


NEW FENCE—present Keystone fence, though 
not trade-marked Red Brand, is tops in quality 


KEYSTONE STEEL & WIRE COMPANY 


Peoria 7, Illinois 


RED BRAND FENCE 


—and RED TOP STEEL POSTS —— 
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PROFESSIONAL DIRECTORY 


AMUUULOETAM LUO AGOAUASOA TEASDALE AA A AERA 


GEORGE R. SHIER,A.E. 


Consulting Engineering Work In Farm Structures Fie) 


Also Sales Engineering for Selected Manufactur 


Member A.S.A.E. Associated with Howard S. Sterner Company, Cop . 
sulting Structural Engineers, 


30 East Broad Street, 


FRANK J. ZINK ASSOCIATES 
Agricultural Engineers 

Consultants on product development, designs, res« 

market research, public relations 


FELLOW A.S.A.E. Suite 4300, Board of Tra 
MEMBER S.A.E. Telephone: Harrison 0723 Chicago 4, 


RATES: Announcements under the heading ‘'Professional Direc: 
AGRICULTURAL ENGINEERING will be inserted at the flat 


a $1.00 per line per issue; 50 cents per line to A.S.A.E. members 
- Mum charge, four-line basis. 


ceived by first of month of publication. 


PERSONNEL SERVICE BULLETIN 
(Continued from page 438) 


AGRICULTURAL ENGINEER (B.S. degree) desires sales eng ineering 
or service work in rural electrification or farm structures fields. 


26. War veteran. Salary, $3000. W-214 
AGRICULTURAL ENGINEER (B.S. degree) desires researc 


engineering, or design and development work in farm equipment in-# 


dustry, Age 27. Salary, $4000 to $5000. W-216 
AGRICULTURAL ENGINEER (Equivalent of M.S. degree) 


design, development or research work in farm equipment industry. Age 


35. Salary, $4200 and up. W-127 


AGRICULTURAL ENGINEER (B.S. degree) desires development or 
sales engineering and service work in farm machinery industry. Age 29. 


Salary, $4200 to $4800. W-218 


AGRICULTURAL ENGINEER (B.S. degree) desires sales or sales 
engineering and service or design and development work in farm struc- 


tures field. Age 35. War veteran. Salary, $5000. W-219 


AGRICULTURAL ENGINEER (B.S. degree) desires sales engineer. 


ing and service or research and development work in private 


in soil conservation, rural electrification, or power and machinery field 


Age 25. War veteran. Salary, $2500. W-220 


AGRICULTURAL ENGINEER (B. S. degree) desires development 
research or sales work in power and machinery or rural electrification 


field. Age 24. War veteran. W-221 
AGRICULTURAL ENGINEER (B.S. degree) 


electrification. Age 24. War veteran. Salary, $2800. W-223 
AGRICULTURAL ENGINEER (B.S. degree) desires design 


velopment or sales engineering and service work in farm structures 


field. Age 26. War veteran. W-224 
AGRICULTURAL ENGINEER (B.S. degree) desires design, 


ment, and research or sales engineering work in farm machine 


Age 27. Salary, $3200. W-225 

AGRICULTURAL ENGINEER (B.S. degree) desires teaching 
tension or research work in rural electrification or farm structu 
public service agency. Age 27. Salary, $225 to $325 per month 

AGRICULTURAL ENGINEER (B.S. degree in both Ag. an 
desires design and development work in farm machinery field. 
Salary, $350 per month minimum. W-227 

AGRICULTURAL ENGINEER (B.S. degree) desires design 
velopment or research work in farm machinery field. Age 29. 
$3500 to $5000. W-228 


AGRICULTURAL ENGINEER (B. S. degree) desires sales « 


Columbus, 


Uniform style setup. Copy musi be re. 
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Age 29, 


and de- 
Salary, 


igineer- 


ing or service work in power and machinery, rural electrification, oF 


soil and water field, with public service agency or private indus‘ 
25. War veteran. W-229 


AGRICULTURAL ENGINEER (B.S. degree) desires design 


either private industry or public service. Age 35. Salary, $500( 
AGRICULTURAL ENGINEER (B.S. and M.S. degrees) de 


ry. Age 


and de- 


Velopment or research work in farm structures or soil and waiter field 


W-230 
res fe 


search, teaching, and/or extension work in rural electrificat{»n with 


public service agency or in private industry. Age 35. Salary, 
$8000. W-231 


AGRICULTURAL ENGINEER (B.S. degree) 
development work in farm machinery field. 
Salary, $2000 a year. W-232 

AGRICULTURAL ENGINEER desires design, development, 
sales or sales engineering and service work in farm structures { 
in either private industry or public service. Age 40. Salar 
minimum. W-233 


desires des 
Age 26. War 


AGRICULTURAL ENGINEER (B.S. degree) desires sales en. 


and service work in farm machinery field. Age 30. War veteran 
AGRICULTURAL ENGINEER (B.S. degree) desires design 
velopment work in farm machinery or farm structures field 
private industry or public service. Age 30. Salary, $3600. W 
AGRICULTURAL ENGINEER (B.S.A. and M.A. degrees, 
ag-eng) desires sales engineering and service work in farm rn 
industry, or power and machinery or soil and water work wit! 
agency or state extension service. Age 43. War veteran. W-< 
AGRICULTURAL ENGINEER (B.S. degree) desires design 
velopment or sales engineering and service work in farm » 
field or research and development in soil and water field. Age 
veteran. Salary, $3200 to $3500. W-237 
AGRICULTURAL ENGINEER (B.S. degree) desires time- 
service work in farm machinery industry. Age 28. Salary, 
$3000. W-238 


AGRICULTURAL ENGINEERING for October 1945 
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